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Description 

[0001 ] The present invention relates to quinazoline derivatives, processes for their preparation, pharmaceutical com- 
positions containing them as active ingredient, methods for the treatment of disease states associated with angiogen- 
5 esis and/or increased vascular permeability, to their use as medicaments and to their use in the manufacture of med- 
icaments for use in the production of antiangiogenic and/or vascular permeability reducing effects in warm-blooded 
animals such as humans. 

[0002] Normal angiogenesis plays an important role in a variety of processes including embryonic development, 
wound healing and several components of female reproductive function. Undesirable or pathological angiogenesis has 

10 been associated with disease states including diabetic retinopathy, psoriasis, cancer, rheumatoid arthritis, atheroma, 
Kaposi's sarcoma and haemangioma (Fan et al, 1995, Trends Pharmacol. Sci. 16: 57-66; Folkman, 1995, Nature 
Medicine 1 : 27-31). Alteration of vascular permeability is thought to play a role in both normal and pathological phys- 
iological processes (Cullinan-Bove et al, 1 993, Endocrinology 1 33: 829-837; Senger et al, 1 993, Cancer and Metastasis 
Reviews, 1 2: 303-324). Several polypeptides with in vitro endothelial cell growth promoting activity have been identified 

15 including, acidic and basic fibroblast growth factors (aFGF & bFGF) and vascular endothelial growth factor (VEGF). 
By virtue of the restricted expression of its receptors, the growth factor activity of VEGF, in contrast to that of the FGFs, 
is relatively specific towards endothelial cells. Recent evidence indicates that VEGF is an important stimulator of both 
normal and pathological angiogenesis (Jakeman et al, 1993, Endocrinology, 133: 848-859; Kolch et al, 1995, Breast 
Cancer Research and Treatment, 36:139-155) and vascular permeability (Connolly et al, 1989, J. Biol. Chem. 264: 

20 20017-20024). Antagonism of VEGF action by sequestration of VEGF with antibody can result in inhibition of tumour 
growth (Kim et al, 1993, Nature 362: 841-844). 

[0003] Receptor tyrosine kinases (RTKs) are important in the transmission of biochemical signals across the plasma 
membrane of cells. These transmembrane molecules characteristically consist of an extracellular ligand-binding do- 
main connected through a segment in the plasma membrane to an intracellular tyrosine kinase domain. Binding of 

25 ligand to the receptor results in stimulation of the receptor-associated tyrosine kinase activity which leads to phospho- 
rylation of tyrosine residues on both the receptor and other intracellular molecules. These changes in tyrosine phos- 
phorylation initiate a signalling cascade leading to a variety of cellular responses. To date, at least nineteen distinct 
RTK subfamilies, defined by amino acid sequence homology, have been identified. One of these subfamilies is presently 
comprised by the fins-like tyrosine kinase receptor, Fit or Flt1 , the kinase insert domain-containing receptor, KDR (also 

30 referred to as Flk-1 ), and another fms-like tyrosine kinase receptor, Flt4. Two of these related RTKs, Fit and KDR, have 
been shown to bind VEGF with high affinity (De Vries et al, 1 992, Science 255: 989-991 ; Terman et al, 1 992, Biochem. 
Biophys. Res. Comm. 1992, 187: 1579-1586). Binding of VEGF to these receptors expressed in heterologous cells 
has been associated with changes in the tyrosine phosphorylation status of cellular proteins and calcium fluxes. 
[0004] Compounds which have good activity against epidermal growth factor (EGF) receptor tyrosine kinase are 

35 disclosed in the European Patent Publication No 0566226, but there is no disclosure or suggestion that the compounds 
inhibit the effects of VEGF. European Patent Publication No. 0326330 discloses certain quinoline, quinazoline and 
cinnoline plant fungicides. Certain of these plant fungicides are also stated to possess insecticidal and miticidal activity. 
There is however no disclosure or any suggestion that any of the compounds disclosed may be used for any purpose 
in animals such as humans. In particular, the European Patent Publication contains no teaching whatsoever concerning 

40 angiogenesis and/or increased vascular permeability mediated by growth factors such as VEGF. International Patent 
Application WO 95/15758 describes quinazoline derivatives which are inhibitors of the colony stimulating factor- 1 re- 
ceptor tyrosine kinase, CSF-R1 . International Patent Application WO 92/20642 describes compounds which are useful 
protein tyrosine kinase inhibitors, particularly inhibitors of EGF and platelet-derived growth factor (PDGF). European 
Patent Application EP-A-0635498 describes quinazoline derivatives with a mandatory halogeno substituent at the 7-po- 

45 sition of the quinazoline ring which are receptor tyrosine kinase inhibitors. European Patent Application EP-A-0520722 
describes quinazoline derivatives which are receptor tyrosine kinase inhibitors and which have a single substituent at 
the 5, 6, 7 or 8-position of the quinazoline ring selected from hydrogen, nitro and trifluoromethyl. German Patent Ap- 
plication DE-A-2936705 describes quinazoline derivatives which possess anti-inflammatory activity. None of WO 
95/15758, WO 92/20642, EP-A-0635498, EP-A-0520722 and DE-A-2936705 mention VEGF, or compounds for inhib- 

50 iting VEGF receptor tyrosine kinase. 

[0005] The present invention is based on the discovery of compounds that surprisingly inhibit the effects of VEGF, 
a property of value in the treatment of disease states associated with angiogenesis and/or increased vascular perme- 
ability such as cancer, diabetes, psoriasis, rheumatoid arthritis, Kaposi's sarcoma, haemangioma, acute and chronic 
nephropathies, atheroma, arterial restenosis, autoimmune diseases, acute inflammation and ocular diseases with ret- 

55 inal vessel proliferation. Compounds of the present invention possess higher potency against VEGF receptor tyrosine 
kinase whilst possessing some activity against EGF receptor tyrosine kinase. Furthermore, compounds of the present 
invention, possess substantially higher potency against VEGF receptor tyrosine kinase than against EGF receptor 
tyrosine kinase or FGF R1 receptor tyrosine kinase. Thus compounds of the invention which have been tested possess 
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activity against VEGF receptor tyrosine kinase such that they may be used in an amount sufficient to inhibit VEGF 
receptor tyrosine kinase whilst demonstrating no significant activity against EGF receptor tyrosine kinase or FGF R1 
receptor tyrosine kinase. 

[0006] According to one aspect of the present invention there is provided the use of a compound of the formula I: 



10 




(i) 



[wherein: 

20 

Z represents -O-, -NH- or -S-; 

m is an integer from 1 to 5 with the proviso that where Z is -NH- m is an integer from 3 to 5; 
R 1 represents hydrogen, hydroxy, halogeno, nitro, trifluoromethyl, cyano, C^alkyl, C^alkoxy, C^alkylthio, or 
-NR 5 R 6 (wherein R 5 and R 6 , which may be the same or different, each represents hydrogen or C^alkyl); 
25 R3 represents hydroxy, halogeno, C 1 _ 3 alkyl, C^alkoxy, C^alkanoyloxy, trifluoromethyl, cyano, amino or nitro; 

X 1 represents -O-, -CH 2 -, -S-, -SO-, -S0 2 -, -NR 7 -, -NR 8 CO-, -CONR 9 -, -S0 2 NR 10 - or -NR 11 S0 2 -, (wherein R 7 , R 8 , 
R 9 , R 10 and R 11 each represents hydrogen, C^alkyl or C^alkoxyC^galkyl); 
R 4 is selected from one of the following seven groups: 

30 1) hydrogen, C 1 _ 5 alkyl, C 1 . 5 hydroxyalkyl, (preferably C 2 _ 5 hydroxyalkyl), C 1 . 5 fluoroalkyl, C^aminoalkyl; 

2) C^alkylX^OR 12 (wherein X 2 represents -O- or -NR 13 - (in which R 13 represents hydrogen, C^alkyl or 
C^alkoxyC^alkyl) and R 12 represents C^alkyl, -NR 14 R 15 or -OR 16 (wherein R 14 , R 15 and R 16 which may 
be the same or different each represents hydrogen, C^alkyl or C^alkoxyC^alkyl)); 

3) C^alkylXW 7 (wherein X 3 represents -O-, -S-, -SO-, -S0 2 -, -OCO-, -NR 18 CO-, -CONR 19 -, -S0 2 NR 20 -, 
35 -NR 21 S0 2 - or -NR 22 - (wherein R 18 , R 19 , R 20 , R 21 and R 22 each independently represents hydrogen, C^alkyl 

or C^alkoxyC^alkyl) and R 17 represents hydrogen, C 1 . 3 alkyl, cyclopentyl, cyclohexyl or a 5 or 6 membered 
saturated heterocyclic group with one or two heteroatoms, selected independently from O, S and N, which 
C^alkyl group may bear one or two substituents selected from oxo, hydroxy, halogeno and C 1 . 4 alkoxy and 
which cyclic group may bear one or two substituents selected from oxo, hydroxy, halogeno, C 1 . 4 alkyl, 
40 C 1 . 4 hydroxyalkyl and C 1 . 4 alkoxy); 

4) C 1 . 5 alkylR 23 (wherein R 23 is a 5 or 6 membered saturated heterocyclic group with one or two heteroatoms, 
selected independently from O, S and N, which heterocyclic group may bear one or two substituents selected 
from oxo, hydroxy, halogeno, C 1 . 4 alkyl, C 1 . 4 hydroxyalkyl and C^alkoxy); 

5) C 2 . 5 alkenylR 23 (wherein R 23 is as defined hereinbefore); 

45 6) C 2 . 5 alkynylR 23 (wherein R 23 is as defined hereinbefore); and 

7) C 1 . 5 alkylX 4 C 1 . 5 alkylX 5 R 24 (wherein X 4 and X 5 which may be the same or different are each -O-, -S-, -SO-, 
-S0 2 -, -NR 25 CO-, -CONR 26 -, -S0 2 NR 27 -, -NR 28 S0 2 - or -NR 29 - (wherein R 25 , R 26 , R 27 , R 28 and R 29 each 
independently represents hydrogen, C^alkyl or C^alkoxyC^alkyl) and R 24 represents hydrogen or 
C^alkyl)]; 

50 

or a pharmaceutical^ acceptable salt thereof, in the manufacture of a medicament for use in the production of an 
antiangiogenic and/or vascular permeability reducing effect in a warm-blooded animal such as a human being. 
[0007] 2. A quinazoline derivative of the formula I: 
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R 4 _X J 



R 1 




(R 3 ), 



'm 



a) 



[wherein: 



Z represents -O-, -NH- or -S-; 

m is an integer from 1 to 5 with the proviso that where Z is -NH- m is an integer from 3 to 5; 

R 1 represents hydrogen, hydroxy, halogeno, nitro, trifluoromethyl, cyano, Chalky!, C^alkoxy, C^alkylthio, or 

-NR 5 R 6 (wherein R 5 and R 6 , which may be the same or different, each represents hydrogen or Chalky!); 

R 3 represents hydroxy, halogeno, Chalky!, C^alkoxy, C^alkanoyloxy, trifluoromethyl, cyano, amino or nitro; 

X 1 represents -O-, -CH 2 -, -S-, -SO-, -S0 2 -, -NR 7 -, -NR 8 CO-, -CONR 9 -, -S0 2 NR 10 - or -NR 11 S0 2 -, (wherein R 7 , R 8 , 

R 9 , R 10 and R 11 each represents hydrogen, C^alkyl or C^alkoxyC^galkyl); 

R 4 is selected from one of the following six groups: 

1) C 1 . 5 alkylX 2 COR 12 (wherein X 2 represents -O- or -NR 13 - (in which R 13 represents hydrogen, C^alkyl or 
C^alkoxyC^alkyl) and R 12 represents C^alkyl, -NR 14 R 15 or -OR 16 (wherein R 14 , R 15 and R 16 which may 
be the same or different each represents hydrogen, C^alkyl or C 1 . 3 alkoxyC 2 . 3 alkyl)); 

2) C^alkylXW 7 (wherein X 3 represents -O-, -S-, -SO-, -S0 2 -, -OCO-, -NR 18 CO-, -CONR 19 -, -S0 2 NR 20 -, 
-NR 21 S0 2 -or-NR 22 - (wherein R 18 , R 19 , R 20 , R 21 and R 22 each independently represents hydrogen, C^alkyl 
or C^galkoxyC^galkyl) and R 17 represents hydrogen, C^alkyl, cyclopentyl, cyclohexyl or a 5 or 6 membered 
saturated heterocyclic group with one or two heteroatoms, selected independently from O, S and N, which 
C^alkyl group may bear one or two substituents selected from oxo, hydroxy, halogeno and C 1 . 4 alkoxy and 
which cyclic group may bear one or two substituents selected from oxo, hydroxy, halogeno, C 1 . 4 alkyl, 
C 1 . 4 hydroxyalkyl and C 1 _ 4 alkoxy); 

3) C^alkylR 23 (wherein R 23 is a 5 or 6 membered saturated heterocyclic group with one or two heteroatoms, 
selected independently from O, S and N, which heterocyclic group may bear one or two substituents selected 
from oxo, hydroxy, halogeno, C 1 . 4 alkyl, C 1 . 4 hydroxyalkyl and C^alkoxy); 

4) C 2 . 5 alkenylR 23 (wherein R 23 is as defined hereinbefore); 

5) C 2 . 5 alkynylR 23 (wherein R 23 is as defined hereinbefore); and 

6) C^alkylX^^alkylXSR 24 (wherein X 4 and X 5 which may be the same or different are each -O-, -S-, -SO-, 
-S0 2 -, -NR 25 CO-, -CONR 26 -, -S0 2 NR 27 -, -NR 28 S0 2 - or -NR 29 - (wherein R 25 , R 26 , R 27 , R 28 and R 29 each 
independently represents hydrogen, C^alkyl or C^alkoxyC^alkyl) and R 24 represents hydrogen or 
C 1 . 3 alkyl)]; 

and salts thereof 

Z is advantageously -S-, preferably -O-, but especially -NH-. 

Where Z is -S- or -O- m is advantageously an integer from 2 to 5, preferably 2 or 3. 
Where Z is -NH- m is preferably 3. 

R 1 is advantageously hydrogen, hydroxy, cyano, nitro, trifluoromethyl, C^_ 3 alkyl, C : _ 3 alkoxy or amino. 

R 1 is preferably hydrogen, hydroxy, cyano, nitro, trifluoromethyl, methyl, ethyl, methoxy, or ethoxy, more preferably 

hydrogen, cyano, nitro, trifluoromethyl, hydroxy, methyl or methoxy, but especially methoxy. 

Where X 1 is -NR 8 CO-, R 1 is preferably hydrogen. 

In one embodiment of the present invention R 3 represents hydroxy, halogeno, C^alkyl, C^alkoxy, trifluoromethyl, 
cyano, amino or nitro, preferably hydroxy, halogeno or C^_ 2 alkyl, especially hydroxy or halogeno. 
Advantageously in another embodiment of the present invention one R 3 substituent is advantageously hydroxy, pref- 
erably meta-hydroxy, and the other one or more are each selected from halogeno, methyl and methoxy. 
[0008] In another embodiment of the invention the phenyl group bearing (R 3 ) m is preferably of the formula II: 
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(ID 

wherein: 

15 

R a represents hydrogen, methyl, fluoro or chloro, preferably hydrogen, fluoro or chloro, especially fluoro; 

R b represents hydrogen, methyl, methoxy, bromo, fluoro or chloro; 

R c represents hydrogen or hydroxy, especially hydroxy; 

R d represents hydrogen, fluoro or chloro, especially hydrogen or fluoro. 

20 

Preferably in another embodiment of the invention two R 3 substituents are halogeno, especially ortho,ortho'- difluoro, 
and the other one or more are each selected from halogeno, hydroxy and methyl, especially from halogeno and methyl. 
In a particular aspect of the present invention, the phenyl group bearing (R 3 ) m is the 2-fluoro-5-hydroxy-4-methylphenyl 
group, the 4-bromo-2,6-difluorophenyl group, the 4-chloro-2-fluoro-5-hydroxyphenyl group, the 4-chloro-2,6-difluor- 
25 ophenyl group or the 2,4-difluoro-5-hydroxyphenyl group or, where Z is O or S, the 4-chloro-2-fluorophenyl group. 

Preferably the phenyl group bearing (R 3 ) m is the 4-chloro-2-fluoro-5-hydroxyphenyl group or the 2-fluoro-5-hydroxy- 
4-methylphenyl group or, where Z is O or S, the 4-chloro-2-fluorophenyl group. The 4-chloro-2-fluoro-5-hydroxyphenyl 
group is an especially preferred value for the phenyl group bearing (R 3 ) m . 

Conveniently X 1 represents -O-, -S-, -CH 2 -, -NR 8 CO, -CONR 9 -, -NR 11 S0 2 - or -NR 7 - (wherein R 7 , R 8 , R 9 and R 11 each 
30 independently represents hydrogen, C^alkyl (especially C 1 _ 2 alkyl) or C 1 _ 2 alkoxyethyl). 

Advantageously X 1 represents -O-, -S-, -NR 8 CO-, -NR 11 S0 2 - or -NR 7 - (wherein R 7 R 8 and R 11 each independently 
represents hydrogen, C 1 . 2 alkyl or C 1 . 2 alkoxyethyl). 

Preferably X 1 represents -O-, -S-, -NR 8 CO, -NR 11 S0 2 - (wherein R 8 and R 11 each independently represents hydrogen 
or C 1 _ 2 alkyl) or NH. 

35 More preferably X 1 represents -O-, -S-, -NR 8 CO- (wherein R 8 represents hydrogen or methyl) or NH. 
Particularly X 1 represents -O- or -NHCO-, especially -O-. 

Advantageously X 2 represents -O- or -NR 13 - (wherein R 13 represents hydrogen, C^alkyl or C 1 . 2 alkoxyethyl). 
Advantageously X 3 represents -O-, -S-, -SO-, -S0 2 -, -NR 18 CO-, -NR 21 S0 2 - or -NR 22 - (wherein R 18 , R 21 and R 22 each 
independently represents hydrogen, C 1 _ 2 alkyl or C^alkoxyethyl). 
40 Preferably X 3 represents -O-, -S-, -SO-, -S0 2 - or -NR 22 - (wherein R 22 represents hydrogen, C 1 _ 2 alkyl or 
C^alkoxyethyl). 

More preferably X 3 represents -O- or -NR 22 - (wherein R 22 represents hydrogen or C 1 . 2 alkyl). 

Advantageously X 4 and X 5 which may be the same or different each represents -O-, -S-, -SO-, -S0 2 - or -N R 29 - (wherein 
R 29 represents hydrogen, C 1 . 3 alkyl or C 1 . 2 alkoxyethyl). 
45 Preferably X 4 and X 5 which may be the same or different each represents -O-, -S- or -NR 29 - (wherein R 29 represents 
hydrogen, C 1 _ 2 alkyl or C^alkoxyethyl). 

More preferably X 4 and X 5 which may be the same or different each represents -O- or -NH-. 
Conveniently R 4 is selected from one of the following eight groups: 

50 1) C^alkylX^OR 12 (wherein X 2 is as hereinbefore defined and R 12 represents C^alkyl, -NR 14 R 15 or -OR 16 

(wherein R 14 , R 15 and R 16 which may be the same or different each represents hydrogen, C 1 . 3 alkyl or 
C^galkoxyC^alkyl)); 

2) C 1 _ 5 alkylX 3 R 17 (wherein X 3 is as hereinbefore defined and R 17 represents hydrogen, Chalky!, cyclopentyl, 
cyclohexyl or a 5 or 6 membered saturated heterocyclic group with one or two heteroatoms, selected independently 

55 from O, S and N, which C^alkyl group may bear one or two substituents selected from oxo, hydroxy, halogeno 

and C^alkoxy and which cyclic group may bear one or two substituents selected from oxo, hydroxy, halogeno, 
C 1 _ 4 alkyl, C 1 _ 4 hydroxyalkyl and C 1 _ 4 alkoxy); 

3) C-^alkylR 30 (wherein R 30 is a 5 or 6 membered saturated heterocyclic group with one or two heteroatoms, 
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selected independently from O, S and N, which heterocyclic group is linked to C^alkyl through a carbon atom 
and which heterocyclic group may bear one or two substituents selected from oxo, hydroxy, halogeno, C 1 _ 4 alkyl, 
C 1 . 4 hydroxyalkyl and C 1 . 4 alkoxy) or C 2 . 5 alkylR 31 (wherein R 31 is a 5 or 6 membered saturated heterocyclic group 
with one or two heteroatoms of which one is N and the other is selected independently from O, S and N, which 
5 heterocyclic group is linked to C 2 . 5 alkyl through a nitrogen atom and which heterocyclic group may bear one or 

two substituents selected from oxo, hydroxy, halogeno, C 1 . 4 alkyl, C 1 . 4 hydroxyalkyl and C 1 . 4 alkoxy); 

4) C 3 . 4 alkenylR 30 (wherein R 30 is as defined hereinbefore); 

5) C 3 _ 4 alkynylR 30 (wherein R 30 is as defined hereinbefore); 

6) C 3 . 4 alkenylR 31 (wherein R 31 is as defined hereinbefore); 

10 7) C 3 . 4 alkynylR 31 (wherein R 31 is as defined hereinbefore); and 

8) C 1 . 5 alkylX 4 C 1 . 5 alkylX 5 R 24 (wherein X 4 and X 5 are as hereinbefore defined and R 24 represents hydrogen or 
C 1 _ 3 alkyl). 

Advantageously R 4 is selected from one of the following eight groups: 

15 

1) C 2 . 3 alkylX 2 COR 12 (wherein X 2 is as hereinbefore defined and R 12 represents C^alkyl, -NR 14 R 15 or -OR 16 
(wherein R 14 , R 15 and R 16 which may be the same or different are each C 1 . 2 alkyl or C 1 . 2 alkoxyethyl)); 

2) C 2 . 4 alkylX 3 R 17 (wherein X 3 is as hereinbefore defined and R 17 is a group selected from C^alkyl, cyclopentyl, 
cyclohexyl, pyrrolidinyl and piperidinyl which group is linked to X 3 through a carbon atom and which C^alkyl group 

20 may bear one or two substituents selected from oxo, hydroxy, halogeno and C 1 . 2 alkoxy and which cyclopentyl, 

cyclohexyl, pyrrolidinyl or piperidinyl group may carry one substituent selected from oxo, hydroxy, halogeno, 
C 1 _ 2 alkyl, C 1 . 2 hydroxyalkyl and C 1 . 2 alkoxy); 

3) C 1 . 4 alkylR 30 (wherein R 30 is a group selected from pyrrolidinyl, piperazinyl, piperidinyl, 1 ,3-dioxolan-2-yl, 1 ,3-di- 
oxan-2-yl, 1 ,3-dithiolan-2-yl and 1 ,3-dithian-2-yl, which group is linked to C 1 . 4 alkyl through a carbon atom and 

25 which group may carry one or two substituents selected from oxo, hydroxy, halogeno, C 1 _ 2 alkyl, C 1 . 2 hydroxyalkyl 

and C 1 . 2 alkoxy) or C 2 . 4 alkylR 31 (wherein R 31 is a group selected from morpholino, thiomorpholino, pyrrolidin-1 -yl, 
piperazin-1 -yl and piperidino which group may carry one or two substituents selected from oxo, hydroxy, halogeno, 
C 1 _ 2 alkyl, C 1 _ 2 hydroxyalkyl and C 1 . 2 alkoxy); 

4) C 3 . 4 alkenylR 30 (wherein R 30 is as defined hereinbefore); 
30 5) C 3 _ 4 alkynylR 30 (wherein R 30 is as defined hereinbefore); 

6) C 3 . 4 alkenylR 31 (wherein R 31 is as defined hereinbefore); 

7) C 3 . 4 alkynylR 31 (wherein R 31 is as defined hereinbefore); and 

8) C 2 . 3 alkylX 4 C 2 . 3 alkylX 5 R 24 (wherein X 4 and X 5 are as hereinbefore defined and R 24 represents hydrogen or 
C^alkyl). 

35 

[0009] Preferably R 4 is selected from one of the following four groups: 

1) 2-(3,3-dimethylureido)ethyl, 3-(3,3-dimethylureido)propyl, 2-(3-methylureido)ethyl, 3-(3-methylureido)propyl, 
2-ureidoethyl, 3-ureidopropyl, 2-(N,N-dimethylcarbamoyloxy)ethyl, 3-(N,N-dimethylcarbamoyloxy)propyl, 2-(N- 

40 methylcarbamoyloxy)ethyl, 3-(N-methylcarbamoyloxy)propyl, 2-(carbamoyloxy)ethyl, 3-(carbamoyloxy)propyl; 

2) C 2 _ 3 alkylX 3 R 17 (wherein X 3 is as hereinbefore defined and R 17 is a group selected from C 1 _ 2 alkyl, cyclopentyl, 
cyclohexyl, pyrrolidinyl and piperidinyl which group is linked to X 3 through a carbon atom and which C 1 . 2 alkyl group 
may bear one or two substituents selected from hydroxy, halogeno and C 1 _ 2 alkoxy and which cyclopentyl, cy- 
clohexyl, pyrrolidinyl or piperidinyl group may carry one substituent selected from oxo, hydroxy, halogeno, C 1 . 2 alkyl, 

45 C 1 . 2 hydroxyalkyl and C 1 . 2 alkoxy); 

3) C^alkylR 30 (wherein R 30 is a group selected from pyrrolidinyl, piperazinyl, piperidinyl, 1 ,3-dioxolan-2-yl, 1 ,3-di- 
oxan-2-yl, 1 ,3-dithiolan-2-yl and 1 ,3-dithian-2-yl, which group is linked to C 1 . 2 alkyl through a carbon atom and 
which group may carry one substituent selected from oxo, hydroxy, halogeno, C 1 . 2 alkyl, C 1 . 2 hydroxyalkyl and 
C 1 _ 2 alkoxy) or C 2 . 3 alkylR 31 (wherein R 31 is a group selected from morpholino, thiomorpholino, piperidino, piper- 

50 azin-1-yl and pyrrolidin-1 -yl which group may carry one substituent selected from oxo, hydroxy, halogeno, C 1 . 2 alkyl, 

C-^hydroxyalkyl and C 1 _ 2 alkoxy); and 

4) C 2 _ 3 alkylX 4 C 2 _ 3 alkylX 5 R 24 (wherein X 4 and X 5 are as hereinbefore defined and R 24 represents hydrogen or 
C 1 _ 2 alkyl). 

55 More preferably R 4 represents 2-methoxyethyl, 3-methoxypropyl, 2-(methylsulphinyl)ethyl, 2-(methylsulphonyl)ethyl, 

2- (N,N-dimethylsulphamoyl)ethyl, 2-(N-methylsulphamoyl)ethyl, 2-sulphamoylethyl, 2-(N,N-dimethylamino)ethyl, 

3- (N,N-dimethylamino)propyl, 2-morpholinoethyl, 3-morpholinopropyl, 2-piperidinoethyl, 3-piperidinopropyl, 2-(piper- 
azin-1-yl)ethyl, 3-(piperazin-1 -yl)propyl, 2-(pyrrolidin-1-yl)ethyl, 3-(pyrrolidin-1-yl)propyl, (1 ,3-dioxolan-2-yl)methyl, 
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2- (1 ,3-dioxolan-2-yl)ethyl, 2-(2-methoxyethylamino)ethyl, 2-(2-hydroxyethylamino)ethyl, 3-(2-methoxyethylamino)pro- 
pyl, 3-(2-hydroxyethylamino)propyl, 2-thiomorpholinoethyl, 3-thiomorpholinopropyl, 2-(4-methylpiperazin-1-yl)ethyl, 

3- (4-methylpiperazin-1-yl)propyl or 2-(2-methoxyethoxy)ethyl. 

Particularly R 4 represents 2-methoxyethyl, 3-methoxypropyl, 2-(methylsulphinyl)ethyl, 2-(methylsulphonyl)ethyl, 2-(N, 
N-dimethylamino)ethyl, 3-(N,N-dimethylamino)propyl, 2-morpholinoethyl, 3-morpholinopropyl, 2-piperidinoethyl, 3-pip- 
eridinopropyl, 2-(piperazin-1 -yl)ethyl, 3-(piperazin-1 -yl)propyl, 2-(pyrrolidin-1 -yl)ethyl, 3-(pyrrolidin-1 -yl)propyl, (1 ,3-di- 
oxolan-2-yl)methyl, 2-(1 ,3-dioxolan-2-yl)ethyl, 2-(2-methoxyethylamino)ethyl, 2-(2-hydroxyethylamino)ethyl, 
3-(2-methoxyethylamino)propyl, 3-(2-hydroxyethylamino)propyl, 2-thiomorpholinoethyl, 3-thiomorpholinopropyl, 
2-(4-methylpiperazin-1-yl)ethyl, 3-(4-methylpiperazin-1 -yl)propyl or 2-(2-methoxyethoxy)ethyl. 
Preferred compounds are: 



4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy-7-(2-thiomorpholinoethoxy)quinazoline, 

4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy-7-(3-morpholinopropoxy)quinazoline, 

4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy-7-(2-(4-methylpiperazin-1-yl)ethoxy)quinazoline, 

4-(2-fluoro-5-hydroxy-4-methylanilino)-7-(2-methoxyethoxy)quinazoline, 

4-(2-fluoro-5-hydroxy-4-methylanilino)-6-methoxy-7-(2-(methylsulphinyl)ethoxy)quinazoline, 

4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy-7-(2-methoxyethoxy)quinazoline, 

4-(2-fluoro-5-hydroxy-4-methylanilino)-6-methoxy-7-(2-methoxyethoxy)quinazoline, 

7-(2-acetoxyethoxy)-4-(2-fluoro-5-hydroxy-4-methylanilino)-6-methoxyquinazoline, 

4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy-7-(2-morpholinoethoxy)quinazoline, 

4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy-7-(2-piperidinoethoxy)quinazoline, 

4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy-7-(2-(pyrrolidin-1-yl)ethoxy)quinazoline, 

4-(2-fluoro-5-hydroxy-4-methylanilino)-7-(2-methoxyethylamino)quinazoline, 

4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy-7-(2-cyclopentyloxyethoxy)quinazoline, 

4-(2-fluoro-5-hydroxy-4-methylanilino)-6-methoxy-7-(2-methylthioethoxy)quinazoline, 

4-(2,4-difluoro-5-hydroxyanilino)-6-methoxy-7-(2-methoxyethoxy)quinazoline, 

4-(2-fluoro-5-hydroxy-4-methylanilino)-6-methoxy-7-(3-morpholinopropoxy)quinazoline, 

4-(2-fluoro-5-hydroxy-4-methylanilino)-7-methoxyacetamidoquinazoline, 

4-(4-bromo-2,6-difluoroanilino)-6-methoxy-7-(3-morpholirtopropoxy)quinazoline 

and salts thereof especially the hydrochloride salts thereof. 
More preferred compounds are: 



4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy-7-(2-thiomorpholinoethoxy)quinazoline, 

4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy-7-(3-morpholinopropoxy)quinazoline, 

4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy-7-(2-(4-methylpiperazin-1-yl)ethoxy)quinazoline, 

4-(2-fluoro-5-hydroxy-4-methylanilino)-7-(2-methoxyethoxy)quinazoline, 

4-(2-fluoro-5-hydroxy-4-methylanilino)-6-methoxy-7-(2-(methylsulphinyl)ethoxy)quinazoline, 

4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy-7-(2-methoxyethoxy)quinazoline, 

4-(2-fluoro-5-hydroxy-4-methylanilino)-6-methoxy-7-(2-methoxyethoxy)quinazoline, 

7-(2-acetoxyethoxy)-4-(2-fluoro-5-hydroxy-4-methylanilino)-6-methoxyquinazoline, 

4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy-7-(2-morpholinoethoxy)quinazoline, 

4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy-7-(2-piperidinoethoxy)quinazoline, 

4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy-7-(2-(pyrrolidin-1 -yl)ethoxy)quinazoline, 

4-(2-fluoro-5-hydroxy-4-methylanilino)-7-(2-methoxyethylamino)quinazoline, 

4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy-7-(2-cyclopentyloxyethoxy)quinazoline, 

4-(2-fluoro-5-hydroxy-4-methylanilino)-6-methoxy-7-(2-methylthioethoxy)quinazoline, 

4-(2,4-difluoro-5-hydroxyanilino)-6-methoxy-7-(2-methoxyethoxy)quinazoline, 

4-(2-fluoro-5-hydroxy-4-methylanilino)-6-methoxy-7-(3-morpholinopropoxy)quinazoline, 

4-(2-fluoro-5-hydroxy-4-methylanilino)-7-methoxyacetamidoquinazoline, 

4-(4-bromo-2,6-difluoroanilino)-6-methoxy-7-(3-morpholinopropoxy)quinazoline 



and salts thereof especially the hydrochloride salts thereof. 
Particularly preferred compounds are: 



4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy-7-(2-methoxyethoxy)quinazoline, 
4-(2-fluoro-5-hydroxy-4-methylanilino)-6-methoxy-7-(2-methoxyethoxy)quinazoline, 
7-(2-acetoxyethoxy)-4-(2-fluoro-5-hydroxy-4-methylanilino)-6-methoxyquinazoline, 
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4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy-7-(2-morpholinoethoxy)quinazoline, 
4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy-7-(2-piperidinoethoxy)quinazoline, 
4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy-7-(2-(pyrrolidin-1-yl)ethoxy)quinazoline, 
4-(2-fluoro-5-hydroxy-4-methylanilino)-7-(2-methoxyethylamino)quinazoline, 

5 4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy-7-(2-cyclopentyloxyethoxy)quinazoline, 
4-(2-fluoro-5-hydroxy-4-methylanilino)-6-methoxy-7-(2-methylthioethoxy)quinazoline, 
4-(2,4-difluoro-5-hydroxyanilino)-6-methoxy-7-(2-methoxyethoxy)quinazoline, 
4-(2-fluoro-5-hydroxy-4-methylanilino)-6-methoxy-7-(3-morpholinopropoxy)quinazoline, 
4-(2-fluoro-5-hydroxy-4-methylanilino)-7-methoxyacetamidoquinazoline, 

w 4-(4-bromo-2,6-difluoroanilino)-6-methoxy-7-(3-morpholinopropoxy)quinazoline 

and salts thereof especially the hydrochloride salts thereof. 
More particularly preferred compounds are: 

15 4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy-7-(2-(pyrrolidin-1-yl)ethoxy)quinazoline, 
4-(2-fluoro-5-hydroxy-4-methylanilino)-6-methoxy-7-(2-methylthioethoxy)quinazoline, 
4-(2-fluoro-5-hydroxy-4-methylanilino)-6-methoxy-7-(2-methoxyethoxy)quinazoline, 
4-(2-fluoro-5-hydroxy-4-methylanilino)-6-methoxy-7-(3-morpholinopropoxy)quinazoline, 
4-(2-fluoro-5-hydroxy-4-methylanilino)-7-methoxyacetamidoquinazoline, 

20 4-(4-bromo-2,6-difluoroanilino)-6-methoxy-7-(3-morpholinopropoxy)quinazoline 

and salts thereof especially the hydrochloride salts thereof. 
Especially preferred compounds are: 

25 4-(2-fluoro-5-hydroxy-4-methylanilino)-6-methoxy-7-(2-methoxyethoxy)quinazoline, 
4-(2-fluoro-5-hydroxy-4-methylanilino)-7-methoxyacetamidoquinazoline, 
4-(4-bromo-2,6-difluoroanilino)-6-methoxy-7-(3-morpholinopropoxy)quinazoline 

and salts thereof especially the hydrochloride salts thereof. 
30 [0010] For the avoidance of doubt it is to be understood that where in this specification a group is qualified by 'here- 
inbefore defined' or 'defined hereinbefore' the said group encompasses the first occurring and broadest definition as 
well as each and all of the preferred definitions for that group. 

[0011] In this specification the term "alkyl" includes both straight and branched chain alkyl groups but references to 
individual alkyl groups such as "propyl" are specific for the straight chain version only. An analogous convention applies 

35 to other generic terms. Unless otherwise stated the term "alkyl" advantageously refers to chains with 1 -6 carbon atoms, 
preferably 1 -4 carbon atoms. In this specification the term "alkoxy" means an alkyl group as defined hereinbefore linked 
to an oxygen atom. In this specification the term "aryl" includes C 6 _ 10 aromatic groups which may, if desired, carry one 
or more substituents selected from halogeno, alkyl, alkoxy, cyano, nitro or trifluoromethyl (wherein alkyl and alkoxy are 
as hereinbefore defined). The term "aryloxy" means an aryl group as defined hereinbefore linked to an oxygen atom. 

40 in this specification the term "sulphonyloxy" includes alkylsulphonyloxy and arylsulphonyloxy wherein "alkyl" and "aryl" 
are as defined hereinbefore. The term "alkanoyl" as used herein unless otherwise stated includes alkylC=0 groups in 
which "alkyl" is as defined hereinbefore, for example ethanoyl refers to CH 3 C=0. In this specification unless stated 
otherwise the term "alkenyl" includes both straight and branched chain alkenyl groups but references to individual 
alkenyl groups such as 2-butenyl are specific for the straight chain version only. Unless otherwise stated the term 

45 "alkenyl" advantageously refers to chains with 2-5 carbon atoms, preferably 3-4 carbon atoms. In this specification 
unless stated otherwise the term "alkynyl" includes both straight and branched chain alkynyl groups but references to 
individual alkynyl groups such as 2-butynyl are specific for the straight chain version only. Unless otherwise stated the 
term "alkynyl" advantageously refers to chains with 2-5 carbon atoms, preferably 3-4 carbon atoms. 
[0012] In formula I, as hereinbefore defined, hydrogen will be present at positions 2 and 8 of the quinazoline group. 

50 [0013] Within the present invention it is to be understood that a quinazoline of the formula I or a salt thereof may 
exhibit the phenomenon of tautomerism and that the formulae drawings within this specification can represent only 
one of the possible tautomeric forms. It is to be understood that the invention encompasses any tautomeric form which 
inhibits VEGF receptor tyrosine kinase activity and is not to be limited merely to any one tautomeric form utilised within 
the formulae drawings. 

55 [0014] It is also to be understood that certain quinazolines of the formula I and salts thereof can exist in solvated as 
well as unsolvated forms such as, for example, hydrated forms, it is to be understood that the invention encompasses 
all such solvated forms which inhibit VEGF receptor tyrosine kinase activity. 

[001 5] For the avoidance of any doubt, it is to be understood that when X 1 is, for example, agroup of formula -NR 8 CO-, 



8 



EP 0 880 508 B1 



it is the nitrogen atom bearing the R 8 group which is attached to the quinazoline ring and the carbonyl (CO) group is 
attached to R 4 , whereas when X 1 is, for example, a group of formula -CONR 9 -, it is the carbonyl group which is attached 
to the quinazoline ring and the nitrogen atom bearing the R 9 group is attached to R 4 . A similar convention applies to 
the other two atom X 1 linking groups such as -NR 11 S0 2 - and -S0 2 NR 10 -. When X 1 is -NR 7 - it is the nitrogen atom 
bearing the R 7 group which is linked to the quinazoline ring and to R 4 . An analogous convention applies to other groups. 
It is further to be understood that when X 1 represents -NR 7 - and R 7 is C 1 _ 3 alkoxyC 2 _ 3 alkyl it is the C 2 . 3 alkyl moiety 
which is linked to the nitrogen atom of X 1 and an analogous convention applies to other groups. 
[0016] For the avoidance of any doubt, it is to be understood that in a compound of the formula I when R 4 is, for 
example, a group of formula C^alkylR 23 , it is the terminal C^alkyl moiety which is bound to X 1 , similarly when R 4 is, 
for example, a group of formula C 2 . 5 alkenylR 23 it is the C 2 . 5 alkenyl moiety which is bound to X 1 and an analogous 
convention applies to other groups. When R 4 is a group 1 -R 23 prop-1 -en-3-yl it is the first carbon to which the group 
R 23 is attached and it is the third carbon which is linked to X 1 and an analogous convention applies to other groups. 
[0017] The present invention relates to the compounds of formula I as hereinbefore defined as well as to the salts 
thereof. Salts for use in pharmaceutical compositions will be pharmaceutically acceptable salts, but other salts may 
be useful in the production of the compounds of formula I and their pharmaceutically acceptable salts. Pharmaceutically 
acceptable salts of the invention may, for example, include acid addition salts of the compounds of formula I as here- 
inbefore defined which are sufficiently basic to form such salts. Such acid addition salts include for example salts with 
inorganic or organic acids affording pharmaceutically acceptable anions such as with hydrogen halides (especially 
hydrochloric or hydrobromic acid of which hydrochloric acid is particularly preferred) or with sulphuric or phosphoric 
acid, or with trifluoroacetic, citric or maleic acid. In addition where the compounds of formula I are sufficiently acidic, 
pharmaceutically acceptable salts may be formed with an inorganic or organic base which affords a pharmaceutically 
acceptable cation. Such salts with inorganic or organic bases include for example an alkali metal salt, such as a sodium 
or potassium salt, an alkaline earth metal salt such as a calcium or magnesium salt, an ammonium salt or for example 
a salt with methylamine, dimethylamine, trimethylamine, piperidine, morpholine or tris-(2-hydroxyethyl)amine. 
[0018] A compound of the formula I, or salt thereof, and other compounds of the invention (as hereinafter defined) 
may be prepared by any process known to be applicable to the preparation of chemically-related compounds. Such 
processes include, for example, those illustrated in European Patent Applications, Publication Nos. 0520722, 0566226, 
0602851 and 0635498. Such processes, are provided as a further feature of the invention and are as described here- 
inafter. Necessary starting materials may be obtained by standard procedures of organic chemistry. The preparation 
of such starting materials is described within the accompanying non-limiting Examples. Alternatively necessary starting 
materials are obtainable by analogous procedures to those illustrated which are within the ordinary skill of an organic 
chemist. 

[0019] Thus the following processes (a) to (g) and (i) to (v) constitute further features of the present invention. 

Synthesis of Compounds of Formula I 

[0020] 

(a) Compounds of the formula I and salts thereof maybe prepared by the reaction of a compound of the formula III: 




(wherein R 1 , X 1 and R 4 are as defined hereinbefore and L 1 is a displaceable moiety), with a compound of the 
formula IV: 
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(IV) 



15 (wherein Z, R 3 and m are as defined hereinbefore) whereby to obtain compounds of the formula I and salts thereof. 

A convenient displaceable moiety L 1 is, for example, a halogeno, alkoxy (preferably C 1 . 4 alkoxy), aryloxy or sulpho- 
nyloxy group, for example a chloro, bromo, methoxy, phenoxy, methanesulphonyloxy or toluene-4-sulphonyloxy 
group. 

The reaction is advantageously effected in the presence of either an acid or a base. Such an acid is, for 

20 example, an anhydrous inorganic acid such as hydrogen chloride. Such a base is, for example, an organic amine 

base such as, for example, pyridine, 2,6-lutidine, collidine, 4-dimethylaminopyridine, triethylamine, morpholine, N- 
methylmorpholine or diazabicyclo[5.4.0]undec-7-ene, or for example, an alkali metal or alkaline earth metal car- 
bonate or hydroxide, for example sodium carbonate, potassium carbonate, calcium carbonate, sodium hydroxide 
or potassium hydroxide. Alternatively such a base is, for example, an alkali metal hydride, for example sodium 

25 hydride, or an alkali metal or alkaline earth metal amide, for example sodium amide or sodium bis(trimethylsilyl) 

amide. The reaction is preferably effected in the presence of an inert solvent or diluent, for example an alkanol or 
ester such as methanol, ethanol, isopropanol or ethyl acetate, a halogenated solvent such as methylene chloride, 
trichloromethane or carbon tetrachloride, an ether such as tetrahydrofuran or 1 ,4-dioxan, an aromatic hydrocarbon 
solvent such as toluene, or a dipolar aprotic solvent such as N,N-dimethylformamide, N,N-dimethylacetamide, N- 

30 methylpyrrolidin-2-one or dimethylsulphoxide. The reaction is conveniently effected at a temperature in the range, 

for example, 10 to 150°C, preferably in the range 20 to 80°C. 

The compound of the invention may be obtained from this process in the form of the free base or alternatively 
it may be obtained in the form of a salt with the acid of the formula H-L 1 wherein L 1 has the meaning defined 
hereinbefore. When it is desired to obtain the free base from the salt, the salt may be treated with a base as defined 

35 hereinbefore using a conventional procedure, 

(b) Where the group of formula lla: 



40 




(Ha) 

45 

(wherein R 3 and m are as hereinbefore defined) represents a phenyl group carrying one or more hydroxy groups, 
a compound of the formula I and salts thereof can be prepared by the deprotection of a compound of formula V: 

50 
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(wherein X 1 , m, R 1 , R 3 , R 4 and Z are as hereinbefore defined, P represents a phenolic hydroxy protecting group 
and p 1 is an integer from 1 to 5 equal to the number of protected hydroxy groups and such that m-p 1 is equal to 
the number of R 3 substituents which are not protected hydroxy). The choice of phenolic hydroxy protecting group 
P is within the standard knowledge of an organic chemist, for example those included in standard texts such as 
"Protective Groups in Organic Synthesis" T.W. Greene and R.G.M.Wuts, 2nd Ed. Wiley 1 991 , including ethers (for 
example, methyl, methoxymethyl, allyl and benzyl), silyl ethers (for example, t-butyldiphenylsilyl and t-butyldimeth- 
ylsilyl), esters (for example, acetate and benzoate) and carbonates (for example, methyl and benzyl). The removal 
of such a phenolic hydroxy protecting group may be effected by any of the procedures known for such a transfor- 
mation, including those reaction conditions indicated in standard texts such as that indicated hereinbefore, or by 
a related procedure. The reaction conditions preferably being such that the hydroxy derivative is produced without 
unwanted reactions at other sites within the starting or product compounds. For example, where the protecting 
group P is acetate, the transformation may conveniently be effected by treatment of the quinazoline derivative with 
a base as defined hereinbefore and including ammonia, and its mono and di-alkylated derivatives, preferably in 
the presence of a protic solvent or co-solvent such as water or an alcohol, for example methanol or ethanol. Such 
a reaction can be effected in the presence of an additional inert solvent or diluent as defined hereinbefore and at 
a temperature in the range 0 to 50°C, conveniently at about 20°C. 

(c) Production of those compounds of formula I and salts thereof wherein the substituent X 1 is -O-, -S- or -NR 7 - 
can be achieved by the reaction, conveniently in the presence of a base as defined hereinbefore, of a compound 
of the formula VI: 




(VI) 

(wherein m, X 1 , R 1 , R 3 , and Z are as hereinbefore defined) with a compound of formula VII: 

R 4 -L 1 (VII) 

(wherein R 4 and L 1 are as hereinbefore defined); L 1 is a displaceable moiety for example a halogeno or sulpho- 
nyloxy group such as a bromo or methanesulphonyloxy group. The reaction is preferably effected in the presence 
of a base (as defined hereinbefore in process (a)) and advantageously in the presence of an inert solvent or diluent 
(as defined hereinbefore in process (a)), advantageously at a temperature in the range, for example 1 0 to 1 50°C, 
conveniently at about 50°C. 
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(d) Compounds of the formula I and salts thereof may be prepared by the reaction of a compound of the formula VII I: 




(vm) 

with a compound of the formula IX: 

R 4 -X 1 -H (IX) 

(wherein L 1 , R 1 , R 3 , R 4 , Z, m and X 1 are all as hereinbefore defined). The reaction may conveniently be effected 
in the presence of a base (as defined hereinbefore in process (a)) and advantageously in the presence of an inert 
solvent or diluent (as defined hereinbefore in process (a)), advantageously at a temperature in the range, for 
example 10 to 150°C, conveniently at about 100°C. 

(e) Compounds of the formula I and salts thereof wherein R 4 is C^alkylR 32 , [wherein R 32 is selected from one of 
the following four groups: 

1 ) xec^alkyl (wherein X 6 represents -O-, -S-, -S0 2 -, -NR 33 CO- or -NR 34 S0 2 - (wherein R 33 and R 34 are each 
independently hydrogen, C^alkyl or C 1 _ 3 alkoxyC 2 _ 3 alkyl); 

2) NR 35 R 36 (wherein R 35 and R 36 which may be the same or different are each hydrogen, C^alkyl or 
C 1 _ 3 alkoxyC 2 _3alkyl with the proviso that R 35 and R 36 cannot both be hydrogen); 

3) X 7 C 1 . 5 alkylX5R24 (wherein X? represents -O-, -S-, -S0 2 -, -NR 37 CO-, -NR 38 S0 2 - or -NR 39 - (wherein R 37 , 
R 38 and R 39 are each independently hydrogen, C^alkyl or C^alkoxyC^alkyl) and X 5 and R 24 are as defined 
hereinbefore); and 

4) R 31 (wherein R 31 is as defined hereinbefore);] 

may be prepared by reacting a compound of the formula X: 




(X) 

(wherein L 1 , X 1 , R 1 , R 3 , Z and m are as hereinbefore defined and R 40 is C 1 _ 5 alkyl) with acompound of the formula XI : 

R 32 -H (XI) 
(wherein R 32 is as defined hereinbefore) to give a compound of the formula I. The reaction may conveniently be 
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effected in the presence of a base (as defined hereinbefore in process (a)) and advantageously in the presence 
of an inert solvent or diluent (as defined hereinbefore in process (a)), and at a temperature in the range, for example 

0 to 150°C, conveniently at about 50°C. 

(f) The production of those compounds of the formula I and salts thereof wherein the substituent R 1 is represented 
by NR 5 R 6 , where one or both of R 5 and R 6 are C 1 _ 3 alkyl, may be effected by the reaction of compounds of formula 

1 wherein the substituent R 1 is an amino group and an alkylating agent, preferably in the presence of a base as 
defined hereinbefore. Such alkylating agents are C^alkyl moieties bearing adisplaceable moiety as defined here- 
inbefore such as C^alkyl halides for example C^alkyl chloride, bromide or iodide. The reaction is preferably 
effected in the presence of an inert solvent or diluent (as defined hereinbefore in process (a)) and at a temperature 
in the range, for example, 1 0 to 1 00°C, conveniently at about ambient temperature. 

(g) The production of compounds of formula I and salts thereof wherein one or more of the substituents R 1 or R 3 
is an amino group may be effected by the reduction of a corresponding compound of formula I wherein the sub- 
stituent^) at the corresponding position(s) of the quinazoline and/or phenyl ring is/are a nitro group(s). The reduc- 
tion may conveniently be effected as described in process (i) hereinafter. The production of a compound of formula 
I and salts thereof wherein the substituent(s) at the corresponding position(s) of the quinazoline and/or phenyl ring 
is/are a nitro group(s) may be effected by the processes described hereinbefore and hereinafter in processes (a- 
e) and (i-v) using a quinazoline compound selected from the compounds of the formulae (l-XXVII) in which the 
substituent(s) at the corresponding position(s) of the quinazoline and/or phenyl ring is/are a nitro group(s). 

Synthesis of Intermediates 

[0021] (i) The compounds of formula III and salts thereof, constitute a further feature of the present invention. Such 
compounds in which L 1 is halogeno may for example be prepared by halogenating a compound of the formula XII: 



(wherein R 1 , R 4 and X 1 are as hereinbefore defined). 

[0022] Convenient halogenating agents include inorganic acid halides, for example thionyl chloride, phosphorus(lll) 
chloride, phosphorus(V)oxychloride and phosphorus(V)chloride. The halogenation reaction is conveniently effected in 
the presence of an inert solvent or diluent such as for example a halogenated solvent such as methylene chloride, 
trichloromethane or carbon tetrachloride, or an aromatic hydrocarbon solvent such as benzene or toluene. The reaction 
is conveniently effected at a temperature in the range, for example 10 to 150°C, preferably in the range 40 to 100°C. 
[0023] The compounds of formula XII and salts thereof which constitute a further feature of the present invention 
may for example be prepared by reacting a compound of the formula XIII: 



(wherein R 1 and L 1 are as hereinbefore defined) with a compound of the formula IX as hereinbefore defined. The 
reaction may conveniently be effected in the presence of a base (as defined hereinbefore in process (a)) and advan- 
tageously in the presence of an inert solvent or diluent (as defined hereinbefore in process (a)), advantageously at a 
temperature in the range, for example 10 to 150°C, conveniently at about 100°C. 

[0024] The compounds of formula XII and salts thereof may also be prepared by cyclising a compound of the formula 




(xn) 




(xm) 
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XIV: 



10 



40 



R 4 _ X 1 




(XIV) 



(wherein R 1 , R 4 and X 1 , are as hereinbefore defined, and A 1 is an hydroxy, alkoxy (preferably C 1 _ 4 alkoxy) or amino 
group) whereby to form a compound of formula XII or salt thereof. The cyclisation may be effected by reacting a 

15 compound of the formula XIV, where A 1 is an hydroxy or alkoxy group, with formamide or an equivalent thereof effective 
to cause cyclisation whereby a compound of formula XII or salt thereof is obtained, such as [3-(dimethylamino)-2-az- 
aprop-2-enylidene]dimethylammonium chloride. The cyclisation is conveniently effected in the presence of formamide 
as solvent or in the presence of an inert solvent or diluent such as an ether for example 1 ,4-dioxan. The cyclisation is 
conveniently effected at an elevated temperature, preferably in the range 80 to 200°C. The compounds of formula XII 

20 may also be prepared by cyclising a compound of the formula XIV, where A 1 is an amino group, with formic acid or an 
equivalent thereof effective to cause cyclisation whereby a compound of formula XII or salt thereof is obtained. Equiv- 
alents of formic acid effective to cause cyclisation include for example a tri-C^alkoxymethane, for example tri- 
ethoxymethane and trimethoxymethane. The cyclisation is conveniently effected in the presence of a catalytic amount 
of an anhydrous acid, such as a sulphonic acid for example p-toluenesulphonic acid, and in the presence of an inert 

25 solvent or diluent such as for example a halogenated solvent such as methylene chloride, trichloromethane or carbon 
tetrachloride, an ether such as diethylether or tetrahydrofuran, or an aromatic hydrocarbon solvent such as toluene. 
The cyclisation is conveniently effected at a temperature in the range, for example 1 0 to 1 00°C, preferably in the range 
20 to 50°C. 

[0025] Compounds of formula XIV and salts thereof, which constitute a further feature of the present invention, may 
30 for example be prepared by the reduction of the nitro group in a compound of the formula XV: 



35 




(XV) 



(wherein R 1 , R 4 , X 1 and A 1 are as hereinbefore defined) to yield a compound of formula XIV as hereinbefore defined. 
The reduction of the nitro group may conveniently be effected by any of the procedures known for such a transformation. 

45 The reduction may be carried out, for example, by the hydrogenation of a solution of the nitro compound in the presence 
of an inert solvent or diluent as defined hereinbefore in the presence of a metal effective to catalyse hydrogenation 
reactions such as palladium or platinum. A further reducing agent is, for example, an activated metal such as activated 
iron (produced for example by washing iron powder with a dilute solution of an acid such as hydrochloric acid). Thus, 
for example, the reduction may be effected by heating the nitro compound and the activated metal in the presence of 

50 a solvent or diluent such as a mixture of water and alcohol, for example methanol or ethanol, to a temperature in the 
range, for example 50 to 150°C, conveniently at about 70°C. 

[0026] Compounds of the formula XV and salts thereof which constitute a further feature of the present invention, 
may for example be prepared by the reaction of a compound of the formula XVI: 

55 
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H O 




o 

(XVI) 

(wherein R 1 , L 1 and A 1 are as hereinbefore defined) with a compound of the formula IX as hereinbefore defined to give 
a compound of the formual XV. The reaction of the compounds of formulae XVI and IX is conveniently effected under 
conditions as described for process (d) hereinbefore. 

[0027] Compounds of formula XV and salts thereof, may for example also be prepared by the reaction of a compound 
of the formula XVII: 




(wherein R 1 , X 1 and A 1 are as hereinbefore defined with the proviso that X 1 is not -CH 2 -) with a compound of the 
formula VII as hereinbefore defined to yield a compound of formula XV as hereinbefore defined. The reaction of the 
compounds of formulae XVII and VII is conveniently effected under conditions as described for process (c) hereinbefore. 
[0028] The compounds of formula III and salts thereof may also be prepared for example by reacting a compound 
of the formula XVIII: 



L 2 




(xvm) 

(wherein R 1 and X 1 are as hereinbefore defined with the proviso that X 1 is not -CH 2 - and L 2 represents a displaceable 
protecting moiety) with a compound of the formula VII as hereinbefore defined, whereby to obtain a compound of 
formula III in which L 1 is represented by L 2 . 

[0029] A compound of formula XVIII is conveniently used in which L 2 represents a phenoxy group which may if 
desired carry up to 5 substituents, preferably up to 2 substituents, selected from halogeno, nitro and cyano. The reaction 
may be conveniently effected under conditions as described for process (c) hereinbefore. 

[0030] The compounds of formula XVIII and salts thereof as hereinbefore defined may for example be prepared by 
deprotecting a compound of the formula XIX: 
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(XIX) 



(wherein R 1 , P, X 1 and L 2 are as hereinbefore defined with the proviso that X 1 is not -CH 2 -). Deprotection may be 
effected by techniques well known in the literature, for example where P represents a benzyl group deprotection may 
be effected by hydrogenolysis or by treatment with trifluoroacetic acid. 

[0031] One compound of formula III may if desired be converted into another compound of formula III in which the 
moiety L 1 is different. Thus for example a compound of formula III in which L 1 is other than halogeno, for example 
optionally substituted phenoxy, may be converted to a compound of formula III in which L 1 is halogeno by hydrolysis 
of a compound of formula III (in which L 1 is other than halogeno) to yield a compound of formula XII as hereinbefore 
defined, followed by introduction of halide to the compound of formula XII, thus obtained as hereinbefore defined, to 
yield a compound of formula III in which L 1 represents halogen. 

[0032] (ii) The compounds of formula V and salts thereof, constitute a further feature of the present invention, and 
may for example be prepared by the reaction of a compound of formula III as hereinbefore defined with a compound 
of the formula XX: 



(wherein R 3 , m, p 1 , P and Z are as hereinbefore defined). The reaction may for example be effected as described for 
process (a) hereinbefore. 

[0033] The compounds of formula V and salts thereof may also be prepared by reacting a compound of formula XXI: 




(R 3 W p i 



ZH 



(XX) 




(XXI) 



(wherein R 1 , L 1 , Z, R 3 , m, p 1 and P are as hereinbefore defined) with a compound of formula IX as hereinbefore defined. 
The reaction may for example be effected as described for process (d) above. 

[0034] The compounds of formula V and salts thereof may also be prepared by reacting a compound of formula XXII : 
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(XXII) 

(wherein R 1 , R 3 , X 1 , Z, P, p 1 and m are as hereinbefore defined with the proviso that X 1 is not -CH 2 -) with a compound 
of the formula VII as hereinbefore defined. The reaction may for example be effected as described for process (c) 
hereinbefore. 

[0035] The compounds of formula XXI and salts thereof may for example be prepared by reaction of a compound 
of formula XXIII: 




(wherein R 1 and L 1 are as hereinbefore defined, and L 1 in the 4- and 7- positions may be the same or different) with 
a compound of the formula XX as hereinbefore defined. The reaction may be effected for example by a process as 
described in (a) above. 

[0036] Compounds of the formula XXII and salts thereof may be made by reacting compounds of the formulae XIX 
and XX as hereinbefore defined, under conditions described in (a) hereinbefore, to give a compound of formula XXIV: 




(XXIV) 



(wherein R 1 , R 3 , P, Z, X 1 , p 1 and m are as hereinbefore defined with the proviso that X 1 is not -CH 2 -) and then depro- 
tecting the compound of formula XXIV for example as described in (i) above. 

[0037] (iii) Compounds of the formula VI as hereinbefore defined and salts thereof may be made by deprotecting the 
compound of formula XXV: 
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(XXV) 

(wherein R 1 , R 3 , P, Z, X 1 and m are as hereinbefore defined) by a process for example as described in (i) above. 
[0038] Compounds of the formula XXV and salts thereof may be made by reacting compounds of the formulae XIX 
and IV as hereinbefore defined, under the conditions described in (a) hereinbefore, to give a compound of the formula 
XXV or salt thereof. 

[0039] (iv) Compounds of the formula VIII and salts thereof as hereinbefore defined may be made by reacting com- 
pounds of the formulae XXIII and IV as hereinbefore defined, the reaction for example being effected by a process as 
described in (a) above. 

[0040] (v) Compounds of the formula X as defined hereinbefore and salts thereof may for example be made by the 
reaction of a compound of formula VI as defined hereinbefore with a compound of the formula XXVI: 

L 1 -R 40 -L 1 (XXVI) 

(wherein L 1 and R 40 are as hereinbefore defined) to give a compound of the formula X. The reaction may be effected 
for example by a process as described in (c) above. 

[0041] Compounds of the formula X and salts thereof may also be made for example by deprotecting a compound 
of the formula XXVII: 




(XXVII) 

(wherein L 1 , R 40 , X 1 , R 1 , R 3 , Z, P, m and p 1 are as defined hereinbefore) by a process for example as described in (b) 
above. 

[0042] Compounds of the formula XXVII and salts thereof may be made for example by reacting compounds of the 
formulae XXII and XXVI as defined hereinbefore, under the conditions described in (c) above. 
[0043] When a pharmaceutical^ acceptable salt of a compound of the formula I is required, it may be obtained, for 
example, by reaction of said compound with, for example, an acid using a conventional procedure, the acid having a 
pharmaceutically acceptable anion. 

[0044] Many of the intermediates defined herein are novel, for example, those of the formulae III, V, XII, XIV and XV, 
and these are provided as a further feature of the invention. 

[0045] Intermediates of the formulae VIII, X, XXI, XXII, XXIV, XXV and XXVII are also provided as a further feature 
of the invention. 

[0046] The identification of compounds which potently inhibit the tyrosine kinase activity associated with the VEGF 
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receptors such as Fit and/or KDR and which inhibit angiogenesis and/or increased vascular permeability is desirable 
and is the subject of the present invention. These properties may be assessed, for example, using one or more of the 
procedures set out below: 

5 (a) In Vitro Receptor Tyrosine Kinase Inhibition Test 

[0047] This assay determines the ability of a test compound to inhibit tyrosine kinase activity. DNA encoding VEGF 
or epidermal growth factor (EGF) receptor cytoplasmic domains may be obtained by total gene synthesis (Edwards 
M, International Biotechnology Lab 5(3), 19-25, 1987) or by cloning. These may then be expressed in a suitable ex- 

10 pression system to obtain polypeptide with tyrosine kinase activity. For example VEGF and EGF receptor cytoplasmic 
domains, which were obtained by expression of recombinant protein in insect cells, were found to display intrinsic 
tyrosine kinase activity. In the case of the VEGF receptor Fit (Genbank accession number X51602), a 1.7kb DNA 
fragment encoding most of the cytoplasmic domain, commencing with methionine 783 and including the termination 
codon, described by Shibuya et al (Oncogene, 1 990, 5: 51 9-524), was isolated from cDNA and cloned into a baculovirus 

15 transplacement vector (for example pAcYMI (see The Baculovirus Expression System: A Laboratory Guide, L.A. King 
and R. D. Possee, Chapman and Hall, 1 992) or pAc360 or pBlueBacHis (available from Invitrogen Corporation)). This 
recombinant construct was co-transfected into insect cells (for example Spodoptera frugiperda 21(Sf21)) with viral 
DNA (eg Pharmingen BaculoGold) to prepare recombinant baculovirus. (Details of the methods for the assembly of 
recombinant DNA molecules and the preparation and use of recombinant baculovirus can be found in standard texts 

20 for example Sambrook et al, 1 989, Molecular cloning - A Laboratory Manual, 2nd edition, Cold Spring Harbour Labo- 
ratory Press and O'Reilly et al, 1992, Baculovirus Expression Vectors - A Laboratory Manual, W. H. Freeman and Co, 
New York). For other tyrosine kinases for use in assays, cytoplasmic fragments starting from methionine 806 (KDR, 
Genbank accession number L04947) and methionine 668 (EGF receptor, Genbank accession number X00588) may 
be cloned and expressed in a similar manner. 

25 [0048] For expression of cFIt tyrosine kinase activity, Sf21 cells were infected with plaque-pure cFIt recombinant 
virus at a multiplicity of infection of 3 and harvested 48 hours later. Harvested cells were washed with ice cold phosphate 
buffered saline solution (PBS) (1 OmM sodium phosphate pH7.4, 138mM sodium chloride, 2.7mM potassium chloride) 
then resuspended in ice cold HNTG/PMSF (20mM Hepes pH7:5, 150mM sodium chloride, 10% v/v glycerol, 1% v/v 
Triton X100, 1.5mM magnesium chloride, 1mM ethylene glycol-bis((3aminoethyl ether) N,N,N',N'-tetraacetic acid (EG- 

30 TA), 1 mM PMSF (phenylmethylsulphonyl fluoride); the PMSF is added just before use from a freshly-prepared 1 0OmM 
solution in methanol) using 1ml HNTG/PMSF per 10 million cells. The suspension was centrifuged for 10 minutes at 
13,000 rpm at 4°C, the supernatant (enzyme stock) was removed and stored in aliquots at -70°C. Each new batch of 
stock enzyme was titrated in the assay by dilution with enzyme diluent (100mM Hepes pH 7.4, 0.2mM sodium or- 
thovanadate, 0.1% v/v Triton X100, 0.2mM dithiothreitol). For a typical batch, stock enzyme is diluted 1 in 2000 with 

35 enzyme diluent and 50jliI of dilute enzyme is used for each assay well. 

[0049] A stock of substrate solution was prepared from a random copolymer containing tyrosine, for example Poly 
(Glu, Ala, Tyr) 6:3:1 (Sigma P3899), stored as 1 mg/ml stock in PBS at -20°C and diluted 1 in 500 with PBS for plate 
coating. 

[0050] On the day before the assay 1 OOjliI of diluted substrate solution was dispensed into all wells of assay plates 
40 (Nunc maxisorp 96-well immunoplates) which were sealed and left overnight at 4°C. 

[0051] On the day of the assay the substrate solution was discarded and the assay plate wells were washed once 
with PBST (PBS containing 0.05% v/v Tween 20) and once with 50mM Hepes pH7.4. 

[0052] Test compounds were diluted with 1 0% dimethylsulphoxide (DMSO) and 25|ul of diluted compound was trans- 
ferred to wells in the washed assay plates. "Total" control wells contained 10% DMSO instead of compound. Twenty 

45 five microlitres of 40mM manganese(ll)chloride containing 8|uM adenosine-5'-triphosphate (ATP) was added to all test 
wells except "blank" control wells which contained manganese(ll)chloride without ATP. To start the reactions 50jliI of 
freshly diluted enzyme was added to each well and the plates were incubated at room temperature for 20 minutes. 
The liquid was then discarded and the wells were washed twice with PBST. One hundred microlitres of mouse IgG 
anti-phosphotyrosine antibody (Upstate Biotechnology Inc. product 05-321), diluted 1 in 6000 with PBST containing 

50 0.5% w/v bovine serum albumin (BSA), was added to each well and the plates were incubated for 1 hour at room 
temperature before discarding the liquid and washing the wells twice with PBST. One hundred microlitres of horse 
radish peroxidase (HRP)-linked sheep anti-mouse Ig antibody (Amersham product NXA 931), diluted 1 in 500 with 
PBST containing 0.5% w/v BSA, was added and the plates were incubated for 1 hour at room temperature before 
discarding the liquid and washing the wells twice with PBST. One hundred microlitres of 2,2'-azino-bis(3-ethylbenzthi- 

55 azoline-6-sulphonic acid) (ABTS) solution, freshly prepared using one 50mg ABTS tablet (Boehringer 1204 521) in 
50ml freshly prepared 50mM phosphate-citrate buffer pH5.0 + 0.03% sodium perborate (made with 1 phosphate citrate 
buffer with sodium perborate (PCSB) capsule (Sigma P4922) per 1 00ml distilled water), was added to each well. Plates 
were then incubated for 20-60 minutes at room temperature until the optical density value of the "total" control wells, 
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measured at 405nm using a plate reading spectrophotometer, was approximately 1 .0. "Blank" (no ATP) and "total" (no 
compound) control values were used to determine the dilution range of test compound which gave 50% inhibtion of 
enzyme activity. 

(b) In Vitro HUVEC Proliferation Assay 

[0053] This assay determines the ability of a test compound to inhibit the growth factor-stimulated proliferation of 
human umbilical vein endothelial cells (HUVEC). 

[0054] HUVEC cells were isolated in MCDB 131 (Gibco BRL) + 7.5% v/v foetal calf serum (FCS) and were plated 
out (at passage 2 to 8), in MCDB 131 + 2% v/v FCS + 3|ug/ml heparin + 1jag/ml hydrocortisone, at a concentration of 
1000 cells/well in 96 well plates. After a minimum of 4 hours they were dosed with the appropriate growth factor (i.e. 
VEGF 3ng/ml, EGF 3ng/ml or b-FGF 0.3ng/ml) and compound. The cultures were then incubated for 4 days at 37°C 
with 7.5% carbon dioxide. On day 4 the cultures were pulsed with 1|tiCi/well of tritiated-thymidine (Amersham product 
TRA 61 ) and incubated for 4 hours. The cells were harvested using a 96-well plate harvester (Tomtek) and then assayed 
for incorporation of tritium with a Beta plate counter. Incorporation of radioactivity into cells, expressed as cpm, was 
used to measure inhibition of growth factor-stimulated cell proliferation by compounds. 

(c) In Vivo Rat Uterine Oedema Assay 

[0055] This test measures the capacity of compounds to reduce the acute increase in uterine weight in rats which 
occurs in the first 4-6 hours following oestrogen stimulation. This-early increase in uterine weight has long been known 
to be due to oedema caused by increased permeability of the uterine vasculature and recently Cullinan-Bove and Koos 
(Endocrinology, 1993,133:829-837) demonstrated a close temporal relationship with increased expression of VEGF 
mRNA in the uterus. We have found that prior treatment of the rats with a neutralising monoclonal antibody to VEGF 
significantly reduces the acute increase in uterine weight, confirming that the increase in weight is substantially medi- 
ated by VEGF. 

[0056] Groups of 20 to 22-day old rats were treated with a single subcutaneous dose of oestradiol benzoate (2.5|ug/ 
rat) in a solvent, or solvent only. The latter served as unstimulated controls. Test compounds were orally administered 
at various times prior to the administration of oestradiol benzoate. Five hours after the administration of oestradiol 
benzoate the rats were humanely sacrificed and their uteri were dissected, blotted and weighed. The increase in uterine 
weight in groups treated with test compound and oestradiol benzoate and with oestradiol benzoate alone was compared 
using a Student T test. Inhibition of the effect of oestradiol benzoate was considered significant when p<0.05. 
[0057] According to a further aspect of the invention there is provided a pharmaceutical composition which comprises 
a compound of the formula I as defined hereinbefore or a pharmaceutical^ acceptable salt thereof, in association with 
a pharmaceutical^ acceptable excipient or carrier. 

[0058] The composition may be in a form suitable for oral administration, for example as a tablet or capsule, for 
parenteral injection (including intravenous, subcutaneous, intramuscular, intravascular or infusion) for example as a 
sterile solution, suspension or emulsion, for topical administration for example as an ointment or cream or for rectal 
administration for example as a suppository. In general the above compositions may be prepared in a conventional 
manner using conventional excipients. 

[0059] The compositions of the present invention are advantageously presented in unit dosage form. The compound 
will normally be administered to a warm-blooded animal at a unit dose within the range 5-5000mg per square metre 
body area of the animal, i.e. approximately 0.1-1 OOmg/kg. A unit dose in the range, for example, 1 -1 OOmg/kg, preferably 
1-50mg/kg is envisaged and this normally provides a therapeutically-effective dose. A unit dose form such as a tablet 
or capsule will usually contain, for example 1-250mg of active ingredient. 

[0060] According to a further aspect of the present invention there is provided a compound of the formula I or a 
pharmaceutical^ acceptable salt thereof as defined hereinbefore for use in a method of treatment of the human or 
animal body by therapy. 

[0061] We have found that compounds of the present invention inhibit VEGF receptor tyrosine kinase activity and 
are therefore of interest for their antiangiogenic effects and/or their ability to cause a reduction in vascular permeability. 
[0062] A further feature of the present invention is a compound of formula I, or a pharmaceutical^ acceptable salt 
thereof, for use as a medicament, conveniently a compound of formula I, or a pharmaceutical^ acceptable salt thereof, 
for use as a medicament for producing an antiangiogenic and/or vascular permeability reducing effect in a warm- 
blooded animal such as a human being. 

[0063] Thus according to a further aspect of the invention there is provided the use of a compound of the formula I, 
or a pharmaceutical^ acceptable salt thereof in the manufacture of a medicament for use in the production of an 
antiangiogenic and/or vascular permeability reducing effect in a warm-blooded animal such as a human being. 
[0064] According to a further feature of the invention there is provided a method for producing an antiangiogenic 
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and/or vascular permeability reducing effect in a warm-blooded animal, such as a human being, in need of such treat- 
ment which comprises administering to said animal an effective amount of a compound of formula 1 or a pharmaceu- 
tical^ acceptable salt thereof as defined hereinbefore. 

[0065] As stated above the size of the dose required for the therapeutic or prophylactic treatment of a particular 
disease state will necessarily be varied depending on the host treated, the route of administration and the severity of 
the illness being treated. Preferably a daily dose in the range of 1-50mg/kg is employed. However the daily dose will 
necessarily be varied depending upon the host treated, the particular route of administration, and the severity of the 
illness being treated. Accordingly the optimum dosage may be determined by the practitioner who is treating any 
particular patient. 

[0066] The antiangiogenic and/or vascular permeability reducing treatment defined hereinbefore may be applied as 
a sole therapy or may involve, in addition to a compound of the invention, one or more other substances and/or treat- 
ments. Such conjoint treatment may be achieved by way of the simultaneous, sequential or separate administration 
of the individual components of the treatment. In the field of medical oncology it is normal practice to use a combination 
of different forms of treatment to treat-each patient with cancer. In medical oncology the other component(s) of such 
conjoint treatment in addition to the antiangiogenic and/or vascular permeability reducing treatment defined hereinbe- 
fore may be: surgery, radiotherapy or chemotherapy. Such chemotherapy may cover three main categories of thera- 
peutic agent: 

(i) other antiangiogenic agents that work by different mechanisms from those defined hereinbefore (for example 
linomide, inhibitors of integrin av(33 function, angiostatin, razoxin. thalidomide); 

(ii) cytostatic agents such as antioestrogens (for example tamoxifen, toremifene, raloxifene, droloxifene, iodoxy- 
fene), progestogens (for example megestrol acetate), aromatase inhibitors (for example anastrozole, letrazole, 
vorazole, exemestane), antiprogestogens, antiandrogens (for example flutamide, nilutamide, bicalutamide, cypro- 
terone acetate), LHRH agonists and antagonists (for example goserelin acetate, luprolide), inhibitors of testoster- 
one 5oc-dihydroreductase (for example finasteride), anti-invasion agents (for example metalloproteinase inhibitors 
like marimastat and inhibitors of urokinase plasminogen activator receptor function) and inhibitors of growth factor 
function, (such growth factors include for example EGF, FGFs, platelet derived growth factor and hepatocyte growth 
factor such inhibitors include growth factor antibodies, growth factor receptor antibodies, tyrosine kinase inhibitors 
and serine/threonine kinase inhibitors); and 

(iii) antiproliferative/antineoplastic drugs and combinations thereof, as used in medical oncology, such as antime- 
tabolites (for example antifolates like methotrexate, fluoropyrimidines like 5-fluorouracil, purine and adenosine 
analogues, cytosine arabinoside); antitumour antibiotics (for example anthracyclines like doxorubicin, daunomycin, 
epirubicin and idarubicin, mitomycin-C, dactinomycin, mithramycin); platinum derivatives (for example cisplatin, 
carboplatin); alkylating agents (for example nitrogen mustard, melphalan, chlorambucil, busulphan, cyclophospha- 
mide, ifosfamide, nitrosoureas, thiotepa); antimitotic agents (for example vinca alkaloids like vincristine and taxoids 
like taxol, taxotere); topoisomerase inhibitors (for example epipodophyllotoxins like etoposide and teniposide, am- 
sacrine, topotecan). 

[0067] As stated above the compounds defined in the present invention are of interest for their antiangiogenic and/ 
or vascular permeability reducing effects. Such compounds of the invention are expected to be useful in a wide range 
of disease states including cancer, diabetes, psoriasis, rheumatoid arthritis, Kaposi's sarcoma, haemangioma, acute 
and chronic nephropathies, atheroma, arterial restenosis, autoimmune diseases, acute inflammation and ocular dis- 
eases with retinal vessel proliferation. In particular such compounds of the invention are expected to slow advanta- 
geously the growth of primary and recurrent solid tumours of, for example, the colon, breast, prostate, lungs and skin. 
More particularly such compounds of the invention are expected to inhibit the growth of those primary and recurrent 
solid tumours which are associated with VEGF, especially those tumours which are significantly dependent on VEGF 
for their growth and spread, including for example, certain tumours of the colon, breast, prostate, lung, vulva and skin. 
[0068] In addition to their use in therapeutic medicine, the compounds of formula I and their pharmaceutical^ ac- 
ceptable salts are also useful as pharmacological tools in the development and standardisation of in vitro and in vivo 
test systems for the evaluation of the effects of inhibitors of VEGF receptor tyrosine kinase activity in laboratory animals 
such as cats, dogs, rabbits, monkeys, rats and mice, as part of the search for new therapeutic agents. 
[0069] It is to be understood that where the term "ether" is used anywhere in this specification it refers to diethyl ether. 
[0070] The invention will now be illustrated in the following Examples in which, unless otherwise stated:- 

[(i) evaporations were carried out by rotary evaporation in vacuo and work-up procedures were carried out after 
removal of residual solids such as drying agents by filtration; 

(ii) operations were carried out at ambient temperature, that is in the range 1 8-25°C and under an atmosphere of 
an inert gas such as argon; 
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(iii) column chromatography (by the flash procedure) and medium pressure liquid chromatography (MPLC) were 
performed on Merck Kieselgel silica (Art. 9385) or Merck Lichroprep RP-18 (Art. 9303) reversed-phase silica ob- 
tained from E. Merck, Darmstadt, Germany; 

(iv) yields are given for illustration only and are not necessarily the maximum attainable; 

(v) melting points are uncorrected and were determined using a Mettler SP62 automatic melting point apparatus, 
an oil-bath apparatus or a Koffler hot plate apparatus. 

(vi) the structures of the end-products of the formula I were confirmed by nuclear (generally proton) magnetic 
resonance (NMR) and mass spectral techniques; proton magnetic resonance chemical shift values were measured 
on the delta scale and peak multiplicities are shown as follows: s, singlet; d, doublet; t, triplet; m, multiplet; br, 
broad; q, quartet; 

(vii) intermediates were not generally fully characterised and purity was assessed by thin layer chromatography 
(TLC), high-performance liquid chromatography (HPLC), infra-red (IR) or NMR analysis; 

(viii) the following abbreviations have been used:- 

DMF N,N-dimethylformamide 
DMSO dimethylsulphoxide 
DMA N,N-dimethylacetamide 
TFA trifluoroacetic acid.] 

Example 1 

[0071] Isopropanolic hydrogen chloride (0.1 ml of a 5M solution) was added to a solution of 4-chloro-6,7-dimethox- 
yquinazoline (202mg, 0.9mmol) and 4-bromo-2-fluoro-5-hydroxyaniline (as described in EP 61 741 A2) (206mg, Immol) 
in 2-butanol (8ml). The mixture was heated at reflux for 45 minutes, then allowed to cool. The precipitated product was 
collected by filtration, washed with 2-butanol, and then with ether, and dried under vacuum to give 4-(4-bromo-2-f luoro- 
5-hydroxyanilino)-6,7-dimethoxyquinazoline hydrochloride hydrate (340mg, 87%) as a white solid, 
m.p. 265-270°C 

1 H NMR Spectrum: (DMSOd 6 )4.0(2s, 6H);7.13(d, 1H);7.32(s, 1 H); 7.64(d, 1 H); 8.1 7(s, 1H);8.8(s, 1H); 10.6(s, 1H); 
11.3(s, 1H) 

MS - ESI: 394-396 [MH]+ 



Elemental analysis: 


Found 


C 43.42 


H 3:68 


N 9.33 


C 16 H 13 BrFN 3 0 3 1HCI 1.05H 2 O 


Requires 


C 42.75 


H 3.61 


N 9.35% 



[0072] The starting material was prepared as follows: 

[0073] A mixture of 4,5-dimethoxyanthranilic acid (19.7g) and formamide (10ml) was stirred and heated to 190°C 
for 5 hours. The mixture was allowed to cool to approximately 80°C and water (50ml) was added. The mixture was 
stored at ambient temperature for 3 hours. The precipitate was isolated, washed with water and dried to give 6,7-dimeth- 
oxy-3,4-dihydroquinazolin-4-one (3.65g). 

[0074] A mixture of a portion (2.06g) of the material so obtained, thionyl chloride (20ml) and DMF (1 drop) was stirred 
and heated to reflux for 2 hours. The mixture was evaporated and the residue was partitioned between ethyl acetate 
and a saturated aqueous sodium hydrogen carbonate solution. The organic phase was washed with water, dried 
(MgS0 4 ) and evaporated. The residue was purified by column chromatography using increasingly polar mixtures of 
methylene chloride and ethyl acetate as eluant to give 4-chloro-6,7-dimethoxyquinazoline (0.6g, 27%). 

Example 2 

[0075] Solid potassium hydroxide (71 mg, 1 .2mmol) and then 4-chloro-6,7-dimethoxyquinazoline (0.25g, 1 .1 mmol), 
(prepared as described for the starting material in Example 1), were added to a melt of 2,4-dihydroxytoluene (0.6g, 
4.8mmol) at 140°C. The mixture was stirred at 140°C for 15 minutes, then allowed to cool. The mixture was diluted 
with water, and acidified to pH4 then extracted with ethyl acetate. The organic layer was washed with brine, dried 
(MgS0 4 ) and the solvent removed by evaporation. The crude product was first purified by flash chromatography eluting 
with petroleum ether/ethyl acetate (1/9) and then by absorption HPLC eluting with trichloromethane/acetonitrile (85/1 5) 
to give 6,7-dimethoxy-4-(3-hydroxy-4-methylphenoxy)quinazoline (116mg, 34%). 
m.p. 213-216°C 

1 H NMR Spectrum: (CDCI 3 ) 2.22(s, 3H); 4.05(s, 6H); 6.6(s, 1 H); 6.69(dd, 1 H); 7.2(d, 1 H); 7.3(s, 1 H); 7.52(s, 1 H); 8.35 
(brs, 1H); 8.65(s, 1H) 
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MS - ESI:313[MH] + 



Elemental analysis: 


Found 


C 65.36 


H 5.53 


N 8.92 


C 17 H 16 N 2 0 4 


Requires 


C 65.38 


H 5.16 


N 8.97% 



[0076] The starting material was prepared as follows: 

[0077] Boron tribromide (3.1 ml, 3.2mmol) was added to a solution of 2,4-dimethoxytoluene (1g, 6.5mmol) in pentane 
(1 0ml) at -70°C. The reaction mixture was allowed to warm to ambient temperature and the mixture stirred for a further 
2 hours. Ice water and ethyl acetate were then added and the aqueous layer basified to pH9.5 with 2M aqueous sodium 
hydroxide. After stirring for 10 minutes, the organic layer was separated and the aqueous layer extracted with ethyl 
acetate. The combined organic extract was washed with brine, dried (MgS0 4 ) and the solvent removed by evaporation. 
The residue was purified by flash chromatography eluting with methylene chloride/ethyl acetate (9/1 ) to give 2,4-dihy- 
droxytoluene (759mg, 94%) as a white solid. 

Example 3 

[0078] As part of the procedure described in Example 2 a second compound was extracted during the absorption 
HPLC by eluting with trichloromethane/acetonitrile (75/25) to give 6,7-dimethoxy-4-(5-hydroxy-2-methylphenoxy) 
quinazoline (123mg, 36%). 
m.p. 231-239°C 

1 H NMR Spectrum: (CDCI 3 ) 2.1(s, 3H); 4.05(s, 6H); 6.6(s, 1H); 6.72(dd, 1H); 7.15(d, 1H); 7.32(s, 1H); 7.58(s, 1H); 

8.65(s, 1H) 

MS - ESI: 313 [MH]" 



Elemental analysis: 


Found 


C 65.05 


H 5.68 


N 8.6 


C 17 H 16 N 2 0 4 0.1 H 2 0 


Requires 


C 65.00 


H 5.20 


N 8.92% 



Example 4 

[0079] A mixture of 4-(4-chloro-2-fluorophenoxy)-7-hydroxy-6-methoxyquinazoline (1 60mg, 0.5mmol), 2-bromoethyl 
methyl ether (83mg, 0.6mmol) and potassium carbonate (207mg, 1 .5mmol) in DMF (3ml) was heated at 1 80°C for 45 
minutes. The reaction mixture was allowed to cool, diluted with water and acidified to pH3.5. This aqueous mixture 
was extracted with ethyl acetate and the organic extract was washed with water and brine, dried (MgS0 4 ) and the 
solvent removed by evaporation. The residue was purified by flash chromatography eluting with methylene chloride/ 
ether (7/3) to give 4-(4-chloro-2-fluorophenoxy)-7-(2-methoxyethoxy)-6-methoxyquinazoline (130mg, 68%). 
m.p. 167-168°C 

1 H NMR Spectrum: (DMSOd 6 ) 3.76(t, 2H); 3.99(s, 3H); 4.34(t, 2H); 7.4(d, 1H); 7.44(s, 1H); 7.56(t, 1H); 7.57(s, 1H); 
7.70(dd, 1H); 8.56(s, 1 H) 
MS - ESI:379[MH]+ 



Elemental analysis: 


Found 


C 57.03 


H 4.53 


N 7.41 


C 18 H 16 FCIN 2 0 4 0.1 H 2 0 


Requires 


C 56.81 


H 4.29 


N 7.36% 



[0080] The starting material was prepared as follows: 

[0081] A mixture of 2-amino-4-benzyloxy-5-methoxybenzamide (J. Med. Chem. 1977, vol 20, 146-149, 10g, 0.04mol) 
and Gold's reagent (7.4g, 0.05mol) in dioxane (100ml) was stirred and heated at reflux for 24 hours. Sodium acetate 
(3.02g, 0.037mol) and acetic acid (1 .65ml, 0.029mol) were added to the reaction mixture and it was heated for a further 
3 hours. The mixture was evaporated, water was added to the residue, the solid was filtered off, washed with water 
and dried. Recrystallisation from acetic acid gave 7-benzyloxy-6-methoxy-3,4-dihydroquinazolin-4-one (8.7g, 84%). 
[0082] A mixture of 7-benzyloxy-6-methoxy-3,4-dihydroquinazolin-4-one (2.82g, 0.01 mol), thionyl chloride (40ml) 
and DMF (0.28ml) was stirred and heated at reflux for 1 hour. The mixture was evaporated and azeotroped with toluene 
to give 7-benzyloxy-4-chloro-6-methoxyquinazoline hydrochloride (3.45g). 

[0083] 4-Chloro-2-fluoro-phenol (264mg, 1.8mmol) was added to a solution of 7-benzyloxy-4-chloro-6-methoxy- 
quinazoline hydrochloride (506mg, 1.5mmol) in pyridine (8ml) and the mixture heated at reflux for 45 minutes. The 
solvent was removed by evaporation and the residue partitioned between ethyl acetate and water. The organic layer 
was washed with 0. 1 M HCI, water and brine, dried (MgS0 4 ) and the solvent removed by evaporation. The solid residue 
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was triturated with petroleum ether and the crude product collected by filtration and purified by flash chromatography 
eluting with methylene chloride/ether (9/1) to give 7-benzyloxy-4-(4-chloro-2-fluorophenoxy)-6-methoxyquinazoline 
(474mg, 77%) as a cream solid, 
m.p. 179-180°C 

5 1 H NMR Spectrum: (DMSOd 6 ) 3.99(s, 3H); 5.36(s, 2H); 7.35-7.5(m, 4H); 7.55-7.65(m, 5H); 7.72(d, 1 H); 8.6(s, 1 H) 
MS - ESI: 411 [MH]+ 



10 



Elemental analysis: 


Found 


C 63.38 


H 4.07 


N 6.78 


C 22 H 16 CIFN 2 0 3 0.06H 2 O 0.05CH 2 CI 2 


Requires 


C 63.64 


H 3.93 


N 6.73% 



[0084] A solution of 7-benzyloxy-4-(4-chloro-2-fluorophenoxy)-6-methoxyquinazoline (451 mg, 1.1 mmol) in TFA 
(4.5ml) was heated at reflux for 3 hours. The mixture was diluted with toluene and the volatiles removed by evaporation. 
The residue was triturated with methylene chloride, collected by filtration, washed with ether and dried under vacuum 
to give 4-(4-chloro-2-fluorophenoxy)-7-hydroxy-6-methoxyquinazoline (320mg, 90%). 
15 1 H NMR Spectrum: (DMSOd 6 )4.0(s,3H);7.27(s, 1H);7.43(dd, 1H);7.56(t, 1H);7.57(s, 1H);7.72(dd. 1H);8.5(s, 1H) 
MS - ESI: 321 [MH]- 

Example 5 

20 

[0085] 4-Chloro-6,7-dimethoxyquinazoline (200mg, 0.89mmol), (prepared as described for the starting material in 
Example 1), was added to a solution of 3-hydroxybenzenethiol (168mg, 1.3mmol) and N,N-diisopropylethylamine 
(233|ul, 1 .3mmol) in DMF (5ml). After heating at 40°C for 1 0 minutes, the reaction mixture was allowed to cool, diluted 
with water, acidified to pH3 and the mixture extracted with ethyl acetate. The organic extract was washed with brine, 
dried (MgS0 4 ) and the solvent removed by evaporation. The residue was recrystallised from a mixture of ethanol and 
ether to give 6,7-dimethoxy-4-(3-hydroxyphenylthio)quinazoline (259mg, 93%) as a white solid, 
m.p. 221-230°C 

1 H NMR Spectrum: (DMSOd 6 ) 4.0(2s, 6H); 6.9(dd, 1 H); 7.05(s, 1 H); 7.07(d, 1 H); 7.34(t, 1 H); 7.35(s, 1 H); 7.38(s, 1 H); 
8.7(s, 1H); 9.8(brs, 1H) 
MS - ESI:315[MH]+ 



Elemental analysis: 


Found 


C 61.06 


H 4.61 


N 8.95 


C 16 H 14 N 2 0 3 S 


Requires 


C 61.13 


H 4.49 


N 8.91% 



35 [0086] The starting material was prepared as follows: 

[0087] Boron tribromide (1 .4ml, 14mmol) was added to a solution of 3-methoxybenzenethiol (1g, 7.1 mmol) in meth- 
ylene chloride (10ml) at 0°C. The mixture was allowed to warm to ambient temperature and stirred for a further 60 
minutes. The reaction mixture was diluted with ethyl acetate and water and basified with aqueous 2M sodium hydroxide 
solution to pH9. The mixture was then extracted with ethyl acetate, the combined extract washed with brine, dried 

40 (MgS0 4 ) and the solvent removed by evaporation. The residue was purified by flash chromatography eluting with 
petroleum ether/ethyl acetate (8/2) to give 3-hydroxybenzenethiol (819mg, 91%). 
1 H NMR Spectrum: (CDCI 3 ) 3.42(s, 1H); 4.85(brs, 1H); 6.6(d, 1H); 6.75(s, 1H); 6.85(d, 1H); 7.1 (t, 1H) 

Example 6 

45 

[0088] Concentrated aqueous ammonia (5ml) was added to a solution of 4-(5-acetoxy-4-chloro-2-fluoroanilino)- 
6-methoxy-7-(2-methoxyethoxy)quinazoline (1 80mg, 0.4mmol) in methanol (50ml). The mixture was stirred at ambient 
temperature for 3 hours, and then diluted with water. Most of the methanol was removed by evaporation and the 
resulting precipitate collected by filtration, washed with water and dried to give 4-(4-chloro-2-fluoro-5-hydroxy- 
50 anilino)-6-methoxy-7-(2-methoxyethoxy)quinazoline (73mg, 45%). 
m.p. >250°C 

1 H NMR Spectrum: (DMSOd 6 ) 3.29(s, 3H); 3.74(t, 2H);3.94(s, 3H); 4.28(t, 2H); 7.1 5(d, 1H); 7.1 9(s, 1H); 7.38(d, 1H); 

7.77(s, 1 H); 8.36(s, 1 H); 9.40(s, 1 H) 

MS-ESI:394[MH]+ 

55 



Elemental analysis: 


Found 


C 51.1 


H 4.6 


N 9.8 


C 18 H 17 N 3 CIF0 4 1.6H 2 0 


Requires 


C 51.2 


H 4.8 


N 9.9% 
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[0089] The starting material was prepared as follows: 

[0090] A mixture of 4-chloro-2-fluoro-5-hydroxyaniline (2.5g, 15mmol), (as described in EP 61741 A2), and 7-ben- 
zyloxy-4-chloro-6-methoxyquinazoline (4.2g, 14mmol), (prepared as described for the starting material in Example 4 
but with an aqueous work up), in isopropanol was heated at reflux for 2 hours. The mixture was then allowed to cool 
and the solid product collected by filtration, washed with isopropanol and dried to give 7-benzyloxy-4-(4-chloro-2-fluoro- 
5-hydroxyanilino)-6-methoxyquinazoline hydrochloride (4.8g, 81%). 

1 H NMR Spectrum: (DMSOd 6 ) 3.98(s, 3H); 5.1 8(s, 2H); 7.05(d, 1H); 7.18-7.27(m, 7H); 8.06(s, 1H); 8.38(s, 1H) 
[0091] Triethylamine (216ml, 1 .5mmol) and then acetic anhydride (133ml, 1 .4mmol) were added to a stirred suspen- 
sion of 7-benzyloxy-4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy quinazoline hydrochloride (600mg, 1.4mmol) in 
methylene chloride (7ml). The mixture was stirred at ambient temperature for 3 hours and insoluble material removed 
by filtration. Volatiles were removed from the filtrate by evaporation and the residue purified by flash chromatography 
eluting with methylene chloride/methanol (100/0 increasing in polarity to 97/3) to give 4-(5-acetoxy-4-chloro-2-fluoro- 
anilino)-7-benzyloxy-6-methoxyquinazoline (340mg, 52%) as a solid. 

1 H NMR Spectrum: (DMSOd 6 ) 2.34(s, 3H); 3.94(s, 3H); 5.28(s, 2H); 7.28(s, 1H); 7.35-7.44(m, 2H); 7.50(d, 2H); 7.58 
(d, 1H); 7.70(d, 1H); 7.80(s, 1H); 8.37(s, 1H); 9.30(s,1H) 
MS - ESI:468[MH]+ 

[0092] A solution of 4-(5-acetoxy-4-chloro-2-fluoroanilino)-7-benzyloxy-6-methoxyquinazoline (250mg, 0.54mmol) 
in methanol (5ml), trichloromethane (5ml) and DMF (1 ml) was stirred under hydrogen at 1 atmosphere with 5% palla- 
dium-on-charcoal catalyst (100mg) for 4 hours. The catalyst was removed by filtration through diatomaceous earth 
and the solvent removed by evaporation. The residue was dissolved in ethyl acetate, washed with water and brine, 
and dried (MgS0 4 ). Most of the solvent was removed by evaporation, the mixture was cooled and hexane added to 
obtain solid product which was collected by filtration, washed with hexane/ethyl acetate and dried to give 4-(5-acetoxy- 

4- chloro-2-fluoroanilino)-7-hydroxy-6-methoxyquinazoline (1 70mg, 45%). 

1 H NMR Spectrum: (DMSOd 6 ) 2.37(s, 3H); 3.95(s, 3H); 7.08(s, 1H); 7.59(d, 1 H); 7.68(d, 1 H); 7.78(s, 1H); 8.34(s, 1H); 
9.48(s,1H) 

[0093] 1-1'-(Azodicarbonyl)dipiperidine (413mg, 1.6mmol) was added portionwise to a stirred mixture of 4-(5-ace- 
toxy-4-chloro-2-fluoroanilino)-7-hydroxy-6-methoxyquinazoline (250mg, 0.66mmol), 2-methoxyethanol (63ml, 
0.8mmol) and tributylphosphine (405ml, 1 .6mmol) in methylene chloride at 0°C. The resulting solution was allowed to 
warm to ambient temperature and stirred for 2 hours. The precipitated solid was removed by filtration, the solvent 
removed from the filtrate by evaporation and the residue purified by flash chromatography eluting with acetonitrile/ 
methylene chloride (1/9 increasing in polarity to 4/6) to give 4-(5-acetoxy-4-chloro-2-fluoroanilino)-6-methoxy- 
7-(2-methoxyethoxy)quinazoline (180mg, 62%) as a solid. 

1 H NMR Spectrum: (DMSOd 6 ) 2.35(s, 3H); 3.33(s, 3H); 3.75(t, 2H); 3.95(s, 3H); 4.28(t, 2H); 7.22(s, 1 H); 7.60(d, 1 H); 
7.72(d, 1H); 7.80(s, 1H); 8.39(s, 1H); 9.60(s,1H) 
MS - ESI: 436 [MH] + 

Example 7 

[0094] A mixture of 4-chloro-6,7-dimethoxyquinazoline hydrochloride (2.1 g, 8mmol), (prepared as described for the 
starting material in Example 1 but without the aqueous work up), and 4-chloro-2-fluoro-5-hydroxyaniline (1.43g, 
8.9mmol), (as described in EP 61741 A2), in isopropanol (150ml) was heated at reflux for 2 hours. The mixture was 
allowed to cool, the solid product collected by filtration, washed with isopropanol and dried to give 4-(4-chloro-2-fluoro- 

5- hydroxyanilino)-6,7-dimethoxyquinazoline hydrochloride (1.45g, 47%). m.p. >250°C 

1 H NMR Spectrum: (DMSOd 6 ) 4.0(s, 6H); 7.1 7(d, 1H); 7.34(s, 1H); 7;50(d, 1H); 8.22(s, 1H); 8.80(s, 1H) 
MS - ESI: 350 [MH] + 



Elemental analysis: 


Found 


C 49.2 


H 3.7 


N 10.9 


C 16 H 13 N 3 CIF0 3 1HCI 


Requires 


C 49.7 


H 3.6 


N 10.9% 



Example 8 

[0095] A mixture of 4-chloro-6,7-dimethoxyquinazoline hydrochloride (2.5g, 9.6mmol), (prepared as described for 
the starting material in Example 1 but without the aqueous work up), and 2-fluoro-5-hydroxy-4-methylaniline (1.48g, 
1 0.Smmol) in isopropanol (1 50ml) was heated at reflux for 2 hours. The mixture was allowed to cool, the solid product 
collected by filtration, washed with isopropanol and dried to give 4-(2-f luoro-5-hydroxy-4-methylanilino)-6,7-dimeth- 
oxyquinazoline hydrochloride (2.2g, 71%). 
m.p. >250°C 
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1 H NMR Spectrum: (DMSOd 6 ) 2.1 5(s, 3H); 3.99(s, 6H); 6.88(d, 1H); 7.1 0(d, 1H);7.32(s, 1H);8.20(s, 1H);8.78(s, 1H) 
9.66(s, 1H) 



Elemental analysis: 


Found 


C 56.3 


H 5.4 


N10.4 


C 17 H 16 N 3 F0 3 1HCI 0.65C 3 H 8 O 


Requires 


C 56.3 


H 5.5 


N 10.4% 



[0096] The starting material was prepared as follows: 

[0097] Methyl chloroformate (6.8ml, 88mmol) was added over 30 minutes to a solution of 4-fluoro-2-methylphenol 
(10g, 79mmol) in 6% aqueous sodium hydroxide solution at 0°C. The mixture was stirred for 2 hours, then extracted 
with ethyl acetate (1 00ml). The ethyl acetate extract was washed with water (1 00ml) and dried (MgS0 4 ) and the solvent 
removed by evaporation to give 4-fluoro-2-methylphenyl methyl carbonate (11. 4g, 78%) as an oil. 
1 H NMR Spectrum: (DMSOd 6 ) 2.14(s, 3H); 3.81(s, 3H); 7.05(m, 1H); 7.1-7.25(m, 2H) 

[0098] A mixture of concentrated nitric acid (6ml) and concentrated sulphuric acid (6ml) was added slowly to a solution 
of 4-fluoro-2-methylphenyl methyl-carbonate (1 1 .34g, 62mmol) in concentrated sulphuric acid (6ml) such that the tem- 
perature of the reaction mixture was kept below 50°C. The mixture was stirred for 2 hours, then ice/water was added 
and the precipitated product collected by filtration. The crude product was purified by chromatography on silica eluting 
with methylene chloride/hexane progressing through increasingly polar mixtures to methanol/methylene chloride (1 : 
19) to give 4-fluoro-2-methyl-5-nitrophenol (2.5g, 22%) as a solid. 
1 H NMR Spectrum: (DMSOd 6 , CD 3 C0 2 D) 2.31 (s, 3H); 7.38(d, 1 H); 7.58(d, 1 H) 
MS - ESI: 171 [MH] + 

[0099] A mixture of 4-fluoro-2-methyl-5-nitrophenol (2.1.g, 13mmol), iron powder (1g, 18mmol) and iron(ll)sulphate 
(1.5g, 10mmol) in water (40ml) was refluxed for 4 hours. The reaction mixture was allowed to cool, neutralised with 
2M aqueous sodium hydroxide and extracted with ethyl acetate (100ml). The ethyl acetate extract was dried (MgS0 4 ) 
and the solvent removed by evaporation to give 2-fluoro-5-hydroxy-4-methylaniline (0.8g, 47%) as a solid. 
1 H NMR Spectrum: (DMSOd 6 ) 1 .94(s, 3H); 4.67(s, 2H); 6.22(d, 1 H); 6.65(d, 1 H); 8.68(s, 1 H) 
MS - ESI: 142[MH] + 

Example 9 

[0100] A mixture of 4-chloro-6-methoxy-7-(2-methoxyethoxy)quinazoline (76mg, 0.28mmol) and 2-fluoro-5-hydroxy- 
4-methylaniline (40mg, 0.28mmol), (prepared as described for the starting material in Example 8), in isopropanol (2.5ml) 
was stirred and heated at reflux for 7 hours. The reaction mixture was allowed to cool and the precipitated product 
collected by filtration, washed with isopropanol and dried to give 4-(2-fluoro-5-hydroxy-4-methylanilino)-6-methoxy- 
7-(2-methoxyethoxy)quinazoline hydrochloride (79mg 66%) as a white solid, 
m.p. >275°C 

1 H NMR Spectrum: (DMSOd 6 ) 2.1 9(s, 3H); 3.36(s, 3H); 3.80(m, 2H); 4.00(s, 3H); 4.33(m, 2H); 6.90(d, 1H); 7.1 0(d, 
1H); 7.37(s, 1H); 8.20(s, 1H); 8.75(s, 1H) 9.65(br s, 1H); 11.25(brs, 1H) 
MS - ESI:374[MH] + 



Elemental analysis: 


Found 


C 55.7 


H 4.8 


N 10.1 


C 19 H 20 N 3 FO 4 1HCI 


Requires 


C 55.7 


H 5.2 


N 10.3% 



[0101] The starting material was prepared as follows: 

[0102] A mixture of ethyl 4-hydroxy-3-methoxybenzoate (9.8g, 50mmol), 2-bromoethyl methyl ether (8.46ml, 
90mmol) and potassium carbonate (1 2.42g, 90mmol) in acetone (60ml) was heated at reflux for 30 hours. The mixture 
was allowed to cool and the solids removed by filtration. The volatiles were removed from the filtrate by evaporation 
and the residue triturated with hexane to give ethyl 3-methoxy-4-(2-methoxyethoxy)benzoate (11, 3g, 89%) as a white 
solid. 

m.p. 57-60°C 

1 H NMR Spectrum: (DMSOd 6 ) 1.31 (t, 3H); 3.29(s, 3H); 3.32(s, 3H); 3.68(m, 2H); 4.1 6(m, 2H); 4.28(q, 2H); 7.06(d, 
1H); 7.45(d, 1H); 7.56(dd, 1H) 
MS - FAB: 255 [MH]+ 

[0103] Ethyl 3-methoxy-4-(2-methoxyethoxy)benzoate (9.5g, 37mmol) was added portionwise to stirred concentrat- 
ed nitric acid (75ml) at 0°C. The mixture was allowed to warm to ambient temperature and stirred for a further 90 
minutes. The mixture was diluted with water and extracted with methylene chloride, dried (MgS0 4 ) and the solvent 
removed by evaporation. The residue was triturated with hexane to give ethyl 5-methoxy-4-(2-methoxyethoxy)-2-ni- 
trobenzoate (10. 6g, 95%) as an orange solid. 
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m.p. 68-69°C 

1 H NMR Spectrum: (DMSOd 6 ) 1.27(t, 3H); 3.30(s, 3H); 3.69(m, 2H); 3.92(s, 3H); 4.25(m, 2H); 4.29(q, 2H); 7.30(s, 
1H); 7.65(s, 1 H) 
MS - CI: 300 [MH]+ 

[0104] A mixture of ethyl 5-methoxy-4-(2-methoxyethoxy)-2-nitrobenzoate (10.24g, 34mmol), cyclohexene (30ml) 
and 10% palladium-on-charcoal catalyst (2.0g) in methanol (150ml) was heated at reflux for 5 hours. The reaction 
mixture was allowed to cool and diluted with methylene chloride. The catalyst was removed by filtration and the volatiles 
removed from the filtrate by evaporation. The residue was recrystallised from ethyl acetate/hexane to give ethyl 2-ami- 
no-5-methoxy-4-(2-methoxyethoxy) benzoate (8.0g) as a buff solid. Formamide (80ml) was added to this product and 
the mixture heated at 1 70°C for 1 8 hours. About half the solvent was removed by evaporation under high vacuum and 
the residue was left to stand overnight. The solid product was collected by filtration, washed with ether and dried to 
give 6-methoxy-7-(2-methoxyethoxy)-3,4-dihydroquinazolin-4-one (5.3g, 62% over two steps) as a grey solid. 
1 H NMR Spectrum: (DMSOd 6 ) 3.35(s, 3H); 3.74(m, 2H); 3.89(s, 3H); 4.26(m, 2H); 7.15(s, 1H); 7.47(s, 1H); 7.98(s, 
1H); 12.03(br s, 1 H) 
MS - CI: 251 [MH]+ 

[0105] DMF (0.5ml) was added to a mixture of6-methoxy-7-(2-methoxyethoxy)-3,4-dihydroquinazolin-4-one (5.1g, 
20mmol) in thionyl chloride (50ml). The mixture was stirred and heated at reflux for 3 hours, allowed to cool and the 
excess thionyl chloride removed by evaporation. The residue was suspended in methylene chloride and washed with 
aqueous sodium hydrogen carbonate solution. The aqueous phase was extracted with methylene chloride and the 
combined extracts dried (MgS0 4 ). The crude product was recrystallised from methylene chloride/hexane to give 4-chlo- 
ro-6-methoxy-7-(2-methoxyethoxy)quinazoline (2.8g, 51%) as a fine white solid. 

1 H NMR Spectrum: (DMSOd 6 ) 3.37(s, 3H); 3.77(m, 2H); 4.01 (s, 3H); 4.37(m, 2H); 7.40(s, 1 H); 7.49(s, 1 H); 8.88(s, 1 H) 
MS - CI: 269 [MH]+ 

Example 10 

[0106] A mixture of 4-chloro-6,7-dimethoxyquinazoline hydrochloride, (152mg, 0.6mmol), (prepared as described 
for the starting material in Example 1 but without the aqueous work up), and 4-bromo-2,6-difluoroaniline (121mg, 
0.6mmol) in isopropanol (7ml) was heated at reflux for 2 hours. The mixture was allowed to cool, the solid product 
collected by filtration, washed with isopropanol and dried to give 4-(4-bromo-2,6-difluoroanilino)-6,7-dimethoxy- 
quinazoline hydrochloride (81 mg, 35%). 

1 H NMR Spectrum: (DMSOd 6 ) 4.0(s x 2, 3H each); 7.2(s, 1H); 7.35(d, 2H); 8.2(s, 1H); 8.9(s, 1H); 11.8(brs, 1H) 
MS - ESI: 396 [MH] + 

Example 1 1 

[01 07] 4-Chloro-6,7-dimethoxyquinazoline hydrochloride (300mg, 1 . 1 5mmol), (prepared as described for the starting 
material in Example 1 but without the aqueous work up), and 2,4-difluoro-5-hydroxyaniline (184mg, 0.90mmol) in iso- 
propanol (10ml) were heated at reflux for 2 hours. The reaction mixture was then allowed to cool, the precipitated 
product collected by filtration, washed with isopropanol and dried to give 4-(2,4-difluoro-5-hydroxyanilino)- 
6,7-dimethoxyquinazoline hydrochloride (250mg, 65%). 

1 H NMR Spectrum: (DMSOd 6 ) 3.99(s, 6H); 7.05(dd, 1H); 7.1 7(s, 1H); 7.40(dd, 1H); 8.1 0(s, 1H); 8.68(s, 1H) 
MS - ESI:334[MH] + 



Elemental analysis: 


Found 


C51.8 


H 3.9 


N 11.3 


C 16 H 13 N 3 0 3 F 2 1HCI 


Requires 


C52.0 


H 3.8 


N 1 1 .4% 



[0108] The starting material was prepared as follows: 

[0109] Methyl chloroformate (1 6.35ml, 0.1 73mol) was added to a solution of 2,4-difluorophenol (25g, 0.1 92mol) and 
sodium hydroxide (8.1 g, 0.203mol) in water (140ml). The mixture was stirred at ambient temperature for 2 hours and 
then extracted with ethyl acetate. The extract was washed with water, dried (MgS0 4 ) and the volatiles removed by 
evaporation to give 2,4-difluoro-1-methoxycarbonyloxybenzene (32g, 89%). 
1 H NMR Spectrum: (DMSOd 6 ) 3.85(s, 3H); 7.64(d, 2H); 7.72(d,1H) 

[01 10] A mixture of concentrated nitric acid (4ml) and concentrated sulphuric acid (4ml) was added slowly to a cooled 
mixture of 2,4-difluoro-1 -methoxycarbonyloxybenzene (5.0g, 0.027mol) in concentrated sulphuric acid (4ml) such that 
the reaction temperature was maintained below 30°C. The mixture was stirred for a further 3 hours, diluted with ice/ 
water and the precipitated product collected by filtration washed with water and dried to give 2,4-difluoro-5-methoxy- 



27 



EP 0 880 508 B1 



carbonyloxy-1 -nitrobenzene (2.8g, 45%). 

1 H NMR Spectrum: (DMSOd 6 ) 3.85(s, 3H); 7.97(dd, 1 H); 8.44(dd, 1 H) 

[0111] A mixture of 2, 4-difluoro-5-methoxycarbonyloxy-1 -nitrobenzene (2.7g, 0.01 2mol) and 10% palladium-on- 

charcoal catalyst (500mg) in ethanol (20ml) and ethyl acetate (10ml) was stirred under 1 atmosphere of hydrogen for 

4 hours. The catalyst was removed by filtration through diatomaceous earth and the solvent removed by evaporation 

to give 2,4-difluoro-5-methoxycarbonyloxyaniline (2.3g, 97%). 

1 H NMR Spectrum: (DMSOd 6 ) 3.82(s, 3H); 5.20(s, 2H); 6.65(dd,1H); 7.20(dd, 1H) 

MS - ESI: 204 [MH] + 

[01 1 2] Concentrated aqueous ammonia (20ml) was added to a solution of 2,4-difluoro-5-methoxycarbonyloxyaniline 
(2.0g, 9.85mmol) in ethanol (1 00ml) and the mixture stirred at ambient temperature for 3 hours. The reaction mixture 
was diluted with water and most of the organic volatiles were removed by evaporation. The aqueous residue was 
neutralised to pH7 and extracted with ethyl acetate. The extracts were washed with water, dried (MgS04) and the 
solvent removed by evaporation to give 2,4-difluoro-5-hydroxyaniline (1.2g, 85%). 
1 H NMR Spectrum: (DMSOd 6 ) 4.78(s, 2H); 6.34(t,1H); 6.87(t, 1H); 9.23(s, 1H) 
MS - ESI: 145[MH]+ 

Example 12 

[0113] 6-Methoxy-7-(2-methoxyethoxy)-3,4-dihydroquinazolin-4-one (200mg, 0.8mmol), (prepared as described for 
the starting material in Example 9), and DMF (0.1 ml) in thionyl chloride (20ml) were heated at reflux for 2 hours. Excess 
thionyl chloride was removed by evaporation and the residue azeotroped with toluene. The residue was dissolved in 
isopropranol (15ml), 2,4-difluoro-5-hydroxyaniline (1 28mg, 0.88mmol), (prepared as described for the starting material 
in Example 11), added, and the mixture heated at reflux for 2 hours. The reaction mixture was then allowed to cool, 
the precipitated product collected by filtration, washed with isopropanol and dried to give 4-(2,4-difluoro-5-hydroxy- 
anilino)-6-methoxy-7-(2-methoxyethoxy)quinazoline hydrochloride (83mg, 28%). 

1 H NMR Spectrum: (DMSOd 6 ) 3.35(s, 3H); 3.77(t, 2H); 4.00(s, 3H); 4.30(t, 2H); 7.1 0)(dd, 1 H); 7.36(s, 1 H); 7.40(t, 2H); 
8.20(s, 1H); 8.78(d, 2H) 
MS - ESI:378[MH]+ 



Elemental analysis: 


Found 


C51.8 


H 4.2 


N 10.1 


C 18 H 17 N 3 0 4 F 2 1HCI 


Requires 


C52.2 


H 4.4 


N 1 0.2% 



Example 13 

[0114] A mixture of 7-(2-acetoxyethoxy)-4-(5-benzyloxy-2-fluoro-4-methylanilino)-6-methoxyquinazoline (133mg, 
0.27mmol) and 10% palladium-on-charcoal catalyst (50mg) in ethyl acetate (8ml) was stirred under 1 atmosphere of 
hydrogen at ambient temperature for 1 8 hours. The catalyst was removed by filtration through diatomaceous earth and 
most of the solvent removed by evaporation and hexane added to the residue. The resulting precipitated product was 
collected by filtration and dried to give 7-(2-acetoxyethoxy)-4-(2-fluoro-5-hydroxy-4-methylanilino)-6-methoxy- 
quinazoline (16mg, 15%). 

1 H NMR Spectrum: (DMSOd 6 ) 2.05(s, 3H); 2.13(s, 3H); 3.91 (s, 3H); 4.3-4.4(m, 4H); 6.90(d, 1 H); 6.98(d, 1 H); 7.18(s, 
1H); 7.79(s, 1H); 8.30(s, 1H); 9.15(s, 2H) 
MS - ESI:402[MH] + 

[0115] The starting material was prepared as follows: 

[01 16] A mixture of 4-fluoro-2-methyl-5-nitrophenol (4.69g, 27mmol), (prepared as described for the starting material 
in Example 8), benzyl bromide (3.59ml, 30mmol) and potassium carbonate (7.58g, 55mmol) in DMF (100ml) was 
heated at 80°C for 4 hours. The reaction mixture was allowed to cool and diluted with water and stirred for 1 5 minutes. 
The precipitated product was collected by filtration, washed with water and dried to give 5-benzyloxy-2-fluoro-4-methyl- 
1 -nitrobenzene (6.4g, 89%). 

1 H NMR Spectrum: (DMSOd 6 ) 2.28(s, 3H); 5.22(s, 2H); 7.3-7.5(m, 6H); 7.70(s, 1 H) 

[0117] 5-Benzyloxy-2-fluoro-4-methyl-1 -nitrobenzene (500mg, 1 .9mmol) in methanol (10ml) was added to a suspen- 
sion of Raney nickel (75mg) and hydrazine hydrate (465ml, 9.5mmol) in methanol (10ml) and heated at reflux. The 
mixture was maintained under reflux for 15 minutes and then the insoluble materials removed by filtration through 
diatomaceous earth. The filter pad was washed with methanol and the solvent removed from the filtrate by evaporation 
to give 5-benzyloxy-2-fluoro-4-methylaniline (440mg, 99%). 

1 H NMR Spectrum: (DMSOd 6 ) 2.02(s, 3H); 4.88(s, 2H); 4.98(s, 2H); 6.44(d, 1 H); 6.76(d, 1 H); 7.3-7.5(m, 5H) 
[0118] A mixture of 7-benzyloxy-6-methoxy-3,4-dihydroquinazolin-4-one (5.0g. mmol), (prepared as described for 
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the starting material in Example 4), acetic anhydride (200ml), sodium acetate (12g), 10% palladium-on-charcoal cat- 
alyst (1 .5g) in toluene (1 00ml) was stirred under an atmosphere of hydrogen for 3 hours. The mixture was filtered and 
the filtrate was evaporated. The residue was partitioned between a mixture of ethyl acetate (500ml), methanol (20ml) 
and water (300ml). The organic phase was separated, dried (MgS0 4 ) and the solvent removed by evaporation. The 
residue was triturated with hexane to give 7-acetoxy-6-methoxy-3,4-dihydroquinazolin-4-one (1.1 g, 27%). 
1 H NMR Spectrum: (DMSOd 6 ) 2.29(s, 3H); 3.84(s, 3H); 7.42(s, 1 H); 7.62(s, 1 H); 8.1 (br s, 1 H) 
MS-ESI:235[MH] + 

[01 19] A mixture of 7-acetoxy-6-methoxy-3,4-dihydroquinazolin-4-one (1 .69g, 7.2mmol), thionyl chloride (50ml) and 
DMF (3 drops) was heated at reflux for 2 hours. The excess thionyl chloride was removed by evaporation and the 
residue azeotroped with toluene. The residue was partitioned between methylene chloride and saturated aqueous 
sodium hydrogen carbonate solution. The organic phase was separated, dried (MgS0 4 ) and the solvent removed by 
evaporation. 5-Benzyloxy-2-fluoro-4-methylaniline (1 .8g, 7.8mmol) in isopropanol (50ml) was added to the residue and 
the mixture heated at reflux for 2 hours. The mixture was allowed to cool, hexane added and the precipitated product 
collected by filtration to give 7-acetoxy-4-(5-benzyloxy-2-fluoro-4-methylanilino)-6-methoxyquinazoline (1.34g, 43%). 
1 H NMR Spectrum: (DMSOd 6 ) 2.24(s, 3H); 2.38(s, 3H); 4.00(s, 3H); 5.1 0(s, 2H); 7.1-7.5(m, 7H); 7.75(s, 1H); 8.39(s, 
1H); 8.77(s, 1 H) 

[0120] Concentrated aqueous ammonia (25ml) was added to a solution of 7-acetoxy-4-(5-benzyloxy-2-fluoro- 
4-methylanilino)-6-methoxyquinazoline (1 .5g, 3.4mmol) in methanol (1 00ml). The mixture was stirred at ambient tem- 
perature for 30 minutes, and most of the organic volatiles were then removed by evaporation. Further water was added 
and the precipitate was collected by filtration, washed with water and dried to give 4-(5-benzyloxy-2-fluoro-4-methyl- 
anilino)-7-hydroxy-6-methoxyquinazoline (1 .2g, 89%) which was used without further characterisation. 
[0121] A mixture of 4-(5-benzyloxy-2-fluoro-4-methylanilino)-7-hydroxy-6-methoxyquinazoline (440mg, 1mmol), 
2-bromoethanol (77ml, 1mmol) and potassium carbonate (150mg, 1.1mmol) in DMF (5ml) was heated at 50°C for 1 
hour, further 2-bromoethanol (42ml, 0.6mmol) and potassium carbonate (150mg, 1 .1 mmol) was added and the mixture 
was maintained at 50°C for 2 hours. The reaction mixture was diluted with water, neutralised with 2M hydrochloric acid 
and extracted with ethyl acetate. The extracts were dried (MgS0 4 ), the solvent removed by evaporation and the residue 
triturated with ether and hexane to give 4-(5-benzyloxy-2-fluoro-4-methylanilino)-7-(2-hydroxyethoxy)-6-methoxy- 
quinazoline (200mg, 41%). 

1 H NMR Spectrum: (DMSOd 6 ) 2.21(s, 3H); 3.80(t, 2H); 3.94(s, 3H); 4.14(t, 2H); 4.90(s, 1H); 5.10(s, 2H); 7.05-7.2(m, 
2H); 7.25-7.45(m, 5H); 7.79(s, 1H); 8.30(s, 1H); 9.20(s, 1H) 

[0122] Acetic anhydride (55ml, 0.58mmol) was added to a mixture of 4-(5-benzyloxy-2-fluoro-4-methylanilino)- 
7-(2-hydroxyethoxy)-6-methoxyquinazoline (233mg, 0.52mmol), triethylamine (80ml, 0.57mmol) and 4-(N,N-dimethyl- 
amino)pyridine (5mg) in ethyl acetate (50ml). The mixture was stirred for 2 hours at ambient temperature, water was 
added, the organic layer separated, washed with water and brine and dried (MgS0 4 ). Most of the solvent was removed 
by evaporation and hexane added. The precipitated product was collected by filtration to give 7-(2-acetoxyethoxy)- 
4-(5-benzyloxy-2-fluoro-4-methylanilino)-6-methoxyquinazoline (11 Omg, 43%). 

1 H NMR Spectrum: (DMSOd 6 ) 2.03(s, 3H); 2.22(s, 3H); 3.92(s, 3H); 4.3-4.4(m, 4H); 5.08(s, 2H); 7.13(d, 1H); 7.18(d, 
1H); 7.3-7.45(m, 5H); 7.80(s, 1H); 8.30(s, 1H); 9.42(s, 1 H) 

Example 14 

[0123] A mixture of 4-(5-benzyloxy-2-fluoro-4-methylanilino)-7-(2-hydroxyethoxy)-6-methoxyquinazoline (150mg, 
0.33mmol), (prepared as described for the starting material in Example 13), and 10% palladium-on-charcoal catalyst 
(20mg) in ethyl acetate (8ml) was stirred under 1 atmosphere of hydrogen at ambient temperature for 18 hours. The 
catalyst was removed by filtration through diatomaceous earth and most of the solvent removed by evaporation and 
hexane added to the residue. The resulting precipitate was collected by filtration and dried to give 4-(2-fluoro-5-hy- 
droxy-4-methylanilino)-7-(2-hydroxyethoxy)-6-methoxyquinazoline (50mg, 41 %). 

1 H NMR Spectrum: (DMSOd 6 ) 2.14(s, 3H);3.80(q, 2H); 3.94(s, 3H);4.15(t, 2H);4.90(t, 1H); 6.90(d, 1H); 7.00(d, 1H); 
7.1 7(s, 1H); 7.80(s, 1H); 8.33(s, 1H); 9.32(s, 1H); 9.37(s, 1H) 
MS - ESI: 360 [MH] + 

Example 15 

[0124] 4-Chloro-6,7-dimethoxyquinazoline hydrochloride (21 Omg, 0.8mmol), (prepared as described for the starting 
material in Example 1 but without the aqueous work up), and 4-chloro-2,6-difluoroaniline hydrochloride (177mg, 
0.89mmol) in isopropanol (8ml) were heated at reflux for 2 hours. The reaction mixture was then allowed to cool, hexane 
added and the precipitated product collected by filtration, washed with isopropanol and dried to give 4-(4-chloro- 
2 3 6-difluoroanilino)-6 3 7-dimethoxyquinazoline hydrochloride (45mg, 16%). 
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m.p. >250°C 

1 H NMR Spectrum: (DMSOd 6 ) 4.00(s, 3H); 4.01 (s, 3H); 7.35(s, 1 H); 7.63(d, 2H); 8.22(s, 1 H); 8.81 (s, 1 H) 
MS - ESI: 352 [MH] + 

[0125] The starting material was prepared as follows: 

[0126] A solution of 3,5-difluoronitrobenzene (20g, 126mmol) and ethyl dichloroacetate (15.8ml, 129mmol) in DMF 
(60ml) was added to potassium t-butoxide (31. 8g, 283mmol) in DMF (500ml) at -25°C over 30 minutes. The mixture 
was stirred for 15 minutes at -25°C then poured on to a mixture of ice (600g) and 2M hydrochloric acid (500ml). The 
aqueous mixture was extracted with ethyl acetate, the combined extracts were washed with water and sodium hydrogen 
carbonate solution and dried (MgS0 4 ) and the solvent removed by evaporation to give ethyl 2-chloro-2-(2,6-difluoro- 
4-nitrophenyl)ethanoate (34g, 97%). 

1 H NMR Spectrum: (DMSOd 6 ) 1.15(t, 3H); 4.1-4.3(m, 2H); 6.44(s, 1H); 8.17(d, 2H) 

[0127] 2.5M Aqueous sodium hydroxide solution (300ml) was added over 5 minutes to a solution of ethyl 2-chloro- 
2-(2,6-difluoro-4-nitrophenyl)ethanoate (34.86g 1 25mmol) in ethanol (300ml) at 5°C such that the reaction temperature 
was kept below 25°C. The mixture was cooled to 18°C and 30% hydrogen peroxide (40ml) was added. The mixture 
was stirred at 20°C for 2.5 hours. Sodium sulphite was added until the peroxide test was negative, the mixture was 
acidified to pH1 with 6M hydrochloric acid and extracted with ethyl acetate. The organic extracts were back extracted 
with saturated aqueous sodium hydrogen carbonate solution, the aqueous extracts were acidified with concentrated 
hydrochloric acid and extracted with ethyl acetate. The extracts were dried (MgS0 4 ) and the solvent removed by 
evaporation to give 2,6-difluoro-4-nitrobenzoic acid (4.89g, 19%). 
1 H NMR Spectrum: (DMSOd 6 ) 8.14(d, 2H) 

[0128] A mixture of 2,6-difluoro-4-nitrobenzoic acid (2.5g, 1 2mmol) and 1 0% palladium-on-charcoal catalyst (500mg) 
in ethanol (150ml) was-stirred under 1 atmosphere of hydrogen at ambient temperature for 3 hours. The catalyst was 
removed by filtration through diatomaceous earth, the filter pad washed with ethanol and the solvent removed by 
evaporation to give 4-amino-2,6-difluorobenzoic acid (3.8g, 91%). 
1 H NMR Spectrum: (DMSOd 6 ) 6.12(d, 2H); 6.28(s, 2H) 
MS - ESI: 174[MH] + 

[0129] A solution of sodium nitrite (220mg, 3.18mmol) in concentrated sulphuric acid (2ml) was added over 15 min- 
utes to a suspension of 4-amino-2,6-difluorobenzoic acid (550mg, 3.1 8mmol) in acetic acid (6ml) at 1 5°C. The mixture 
was stirred at 1 5°C for 1 hour then heated to 90°C and poured into a solution of copper(l)chloride (800mg) in concen- 
trated hydrochloric acid (11 ml) at 95°C. The mixture was heated at 95°C for 45 minutes and then allowed to cool. The 
mixture was diluted with water, extracted with ethyl acetate, the organic extracts dried (MgS0 4 ) and the solvent removed 
by evaporation to give 4-chloro-2,6-difluorobenzoic acid (600mg, 98%) 
1 H NMR Spectrum: (DMSOd 6 ) 7.50(d, 2H) 
MS- ESI: 192[MH] + 

[0130] 4-Chloro-2,6-difluorobenzoic acid (500mg, 2.6mmol) was added to a solution of diphenylphosphoryl azide 
(737mg, 3mmol) in t-butanol (8ml) followed by triethylamine (477ml, 6mmol) and the mixture heated at reflux for 2 
hours. The reaction mixture was allowed to cool and the solvent removed by evaporation. The residue was dissolved 
in ethyl acetate, washed with water, dried (MgS0 4 ) and purified by column chromatography eluting with increasingly 
polar mixtures of methylene chloride, hexane and methanol (1/1/0 to 95/0/5) to give N-t-butoxycarbonyl-4-chloro-2,6-di- 
fluoroaniline (170mg, 25%). 

1 H NMR Spectrum: (DMSOd 6 ) 1.41 (s, 9H); 7.39(d, 2H); 8.86(s, 1H) 

[0131] A saturated solution of hydrogen chloride in ethyl acetate (4ml) was added to N-t-butoxycarbonyl-4-chloro- 
2,6-difluoroaniline (330mg, 1 .3mmol) and the mixture stirred at ambient temperature for 2 hours. The precipitate was 
collected by filtration to give 4-chloro-2,6-difluoroaniline hydrochloride (140mg, 56%). 
1 H NMR-Spectrum: (DMSOd 6 ) 6.12(s, 2H); 7.08(d, 2H) 

Example 16 

[0132] A mixture of 6-methoxy-7-(3-morpholinopropoxy)-3,4-dihydroquinazolin-4-one (370mg, 1.16mmol), thionyl 
chloride (5ml) and DMF (3 drops) was heated at reflux for 2 hours and allowed to cool. The excess thionyl chloride 
was removed by evaporation and the residue was azeotroped with toluene. A solution of 2-fluoro-5-hydroxy-4-methy- 
laniline (220mg, 1 .56mmol) in isopropanol (1 0ml) was added to the solid residue and the mixture was heated at reflux 
for 2 hours and then allowed to cool. The resulting precipitate was collected by filtration, washed with methylene chloride 
and dried. The impure solid product was treated with aqueous sodium hydrogen carbonate, to give a suspension and 
the product was recollected by filtration and purified by column chromatography eluting with methylene chloride/meth- 
anol (9/1) to give 4-(2-fluoro-5-hydroxy-4-methylanilino)-6-methoxy-7-(3-morpholinopropoxy)quinazoline 
(140mg, 27%). 

1 H NMR Spectrum: (DMSOd 6 ) 2.0(m, 2H); 2.15(s, 3H); 2.35-2.55(m, 6H); 3.55(br t, 4H); 3.90(s, 3H); 4.20(t, 2H); 
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6.85-6.95(m, 2H); 7.1 0(s, 1H); 7.75(s, 1H); 8.25(s, 1H); 9.20(s, 2H) 



Elemental analysis: 


Found 


C 62.2 


H 6.1 


N 12.4 


C 23 H 27 N 4 0 4 F 


Requires 


C 62.4 


H 6.2 


N 12.7% 



[0133] The starting material was prepared as follows: 

[0134] Sodium hydride (400mg of an 80% suspension in paraffin oil, 13.3mmol) was added to a solution of phenol 
(1 .26g, 1 3.3mmol) in dry 1 -methyl-2-pyrrolidinone (20ml) and the mixture stirred for 1 0 minutes. 7-Benzyloxy-4-chloro- 
6-methoxyquinazoline (1 .6g, 5.3mmol), (prepared as described for the starting material in Example 4 but with an aque- 
ous work up), was then added and the reaction mixture heated at 110°C for 2 hours. The mixture was allowed to cool, 
water was added and the mixture extracted with ethyl acetate (3 x 100ml). The combined extracts were then washed 
with 2M sodium hydroxide solution, water and brine. Removal of the solvent under reduced pressure gave 7-benzyloxy- 
6-methoxy-4-phenoxyquinazoline (1.6g, 84%) as a yellowish solid. 

1 H NMR Spectrum: (DMSOd 6 ) 3.98(s, 3H); 5.37(s, 2H); 7.25-7.6(m, 11 H); 7.60(s, 1H); 8.54(s, 1 H) 
MS - ESI:300[MH]+ 

[0135] 7-Benzyloxy-6-methoxy-4-phenoxyquinazoline (160mg, 0.44mmol) in TFA (3ml) was heated at reflux for 30 
minutes. The solvent was removed by evaporation and the residue treated with aqueous sodium hydrogen carbonate 
solution. The precipitated product was collected by filtration, washed with water and dried to give 7-hydroxy-6-methoxy- 
4-phenoxyquinazoline (105mg, 88%). 

1 H NMR Spectrum: (DMSOd 6 ) 4.00(s, 3H); 7.20(s, 1H); 7.25-7.35(m, 3H); 7.4-7.55(m, 2H); 7.58(s, 1H); 10.73(s, 1 H) 
MS - ESI: 269 [MH] + 

[0136] 4-(3-Chloropropyl)morpholine (0.9g, 4.5mmol), (J. Am. Chem. Soc. 1945, 67, 736), was added to 7-hydroxy- 
6-methoxy-4-phenoxyquinazoline (1 .0g, 3.7mmol), potassium carbonate (2.6g, 1 8.8mmol) in DMF (30ml). The mixture 
was heated at 1 1 0°C for 4 hours and then allowed to cool. The solids were removed by filtration, and the volatiles were 
removed from the filtrate by evaporation. The residue was purified by column chromatography eluting with methylene 
chloride/methanol, (96/4) to give 6-methoxy-7-(3-morpholinopropoxy)-4-phenoxyquinazoline (1.0g, 68%). 
1 H NMR Spectrum: (DMSOd 6 ) 2.0 (m, 2H); 2.35-2.55(m, 6H); 3.6(br s, 4H); 3.95(s, 3H); 4.25(t, 2H); 7.25-7.35(m, 3H); 
7.40(s, 1H); 7.45-7. 55(m, 2H); 7.55(s, 1H); 8.50(s, 1H) 
MS - ESI: 396 [MH] + 

[0137] A mixture of 6-methoxy-7-(3-morpholinopropoxy)-4-phenoxyquinazoline (980mg, 2.48mmol) and 2M hydro- 
chloric acid (25ml) was heated at 100°C for 2 hours and allowed to cool. The solution was basified with solid sodium 
hydrogen carbonate, and the product was extracted with methylene chloride. The organic phase was passed through 
phase separating paper and the solvent removed by evaporation to give 6-methoxy-7-(3-morpholinopropoxy)-3,4-di- 
hydroquinazolin-4-one (750mg, 95%) as a pale brown solid which was used without further purification. 
MS-ESI:320[MH]+ 

Example 17 

[0138] A mixture of 6-methoxy-7-(3-morpholinopropoxy)-3,4-dihydroquinazolin-4-one (370mg, 1.16mmol), (pre- 
pared as described for the starting material in Example 16), thionyl chloride (5ml) and DMF (3 drops) was heated at 
reflux for 2 hours and allowed to cool. The excess thionyl chloride was removed by evaporation and the residue was 
azeotroped with toluene. A solution of 4-chloro-2-fluoro-5-hydroxyaniline (210mg, 1.30mmol), (as described in EP 
61 741 A2), in isopropanol (1 0ml) was added to the solid residue and the mixture was heated at reflux for 2 hours and 
then allowed to cool. The mixture was diluted with acetone and the precipitate collected by filtration. The crude solid 
product was suspended in aqueous sodium hydrogen carbonate, collected again by filtration and purified by column 
chromatography eluting with methylene chloride/methanol/ammonia (100/10/1) to give 4-(4-chloro-2-fluoro-5-hy- 
droxyaniline)-6-methoxy-7-(3-morpholinopropoxy)quinazoline (1 60mg, 30%). 

1 H NMR Spectrum: (DMSOd 6 ) 2.0(m, 2H); 2.35-2.55(m, 6H); 3.6(t, 4H); 3.95(s, 3H); 4.15(t, 2H); 7.15(m, 2H); 7.35(d, 
1H); 7.75(s, 1H); 8.35(s, 1H); 9.35(s, 1H); 10.15(s, 1H) 
MS - ESI:463[MH] + 



Elemental analysis: 


Found 


C57.1 


H 5.3 


N 12.0 


C 22 H 24 N 4 0 4 FCI 


Requires 


C57.1 


H 5.2 


N 12.1% 



Example 18 

[0139] 1M Ethereal hydrogen chloride (3.1ml, 3.1mmol) was added to 4-chloro-6-methoxy-7-(2-methylthioethoxy) 
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quinazoline (0.8g, 2.8mmol) and 2-fluoro-5-hydroxy-4-methylaniline (0.44g, 3. 1 2mmol), (prepared as described for the 
starting material in Example 8), in isopropanol (25ml). The mixture was heated at reflux for 2 hours, then allowed to 
cool. The resulting suspension was diluted with acetone and the precipitate collected by filtration and purified by column 
chromatography eluting with methylene chloride/methanol/ammonia (100/8/1 ) to give 4-(2-fluoro-5-hydroxy-4-meth- 
ylanilino)-6-methoxy-7-(2-methylthioethoxy)quinazoline (580mg, 52%). 

1 H NMR Spectrum: (DMSOd 6 ) 2.15 (s, 3H); 2.23(s, 3H); 2.94 (t, 2H); 3.95(s 5 3H); 4.33(t, 2H); 6.92(d, 1 H); 7.00(d, 1 H); 
7.20(s, 1 H); 7.83(s, 1 H); 8.38(s, 1 H); 9.30(s, 1 H); 9.33(s, 1 H) 
MS - ESI:390[MH] + 



Elemental analysis: 


Found 


C57.4 


H 5.1 


N 10.5 


C 19 H 20 N 3 O 3 FS 0.5H 2 O 


Requires 


C57.3 


H 5.3 


N 1 0.5% 



[0140] The starting material was prepared as follows: 

[0141] 2-Chloroethyl methyl sulphide (1.2g, 10.9mmol) was added to 7-hydroxy-6-methoxy-4-phenoxyquinazoline 
(2.25g, 8.4mmol), (prepared as described for the starting material in Example 16), and potassium carbonate (6.0g, 
43.4mmol) in DMF (70ml). The mixture was heated at 1 1 0°C for 4 hours and allowed to cool. The mixture was filtered, 
and the volatiles were removed from the filtrate by evaporation. The residue was purified by column chromatography 
eluting with methylene chloride/methanol (96/4) to give 6-methoxy-7-(2-methylthioethoxy)-4-phenoxyquinazoline 
(1.55g, 54%). 

[0142] A mixture of 6-methoxy-7-(2-methylthioethoxy)-4-phenoxyquinazoline (1.5g, 4.4mmol) and 2M hydrochloric 
acid (25ml) was heated at 100°C for 2 hours. The mixture was allowed to cool, and methylene chloride was added 
with stirring to give a white precipitate. The precipitate was collected by filtration, washed with water and methylene 
chloride and dried to give 6-methoxy-7-(2-methylthioethoxy)-3,4-dihydroquinazolin-4-one hydrochloride (1 . 1 g, 83%). 
1 H NMR Spectrum: (DMSOd 6 ) 2.22(s, 3H); 2.94(t, 2H); 3.92(s, 3H); 4.30(t, 2H); 7.36(s, 1 H); 7.49(s, 1 H); 8.80(s, 1 H) 
MS - ESI:267[MH] + 



Elemental analysis: 


Found 


C46.4 


H 5.2 


N 8.8 


C 12 H 14 N 2 0 3 S 1HCI 


Requires 


C47.6 


H 5.0 


N 9.3% 



[0143] A mixture of 6-methoxy-7-(2-methylthioethoxy)-3,4-dihydroquinazolin-4-one (1.07g, 4.0mmol), thionyl chlo- 
ride (20ml) and DMF (4 drops) was heated at reflux for 2 hours and then allowed to cool. The excess thionyl chloride 
was removed by evaporation and the residue was azeotroped with toluene. The solid residue was partitioned between 
aqueous sodium hydrogen carbonate and methylene chloride, the organic phase was separated and washed with 
brine. The organic phase was passed through phase separating paper, and the solvent removed by evaporation to 
give 4-chloro-6-methoxy-7-(2-methylthioethoxy)quinazoline (810mg, 71%). 
MS - ESI:285[MH]+ 

Examples 19 and 20 

[0144] 3-Chloroperoxybenzoic acid (wet, 50-60%, 500mg), (3-CPBA), was added to a solution of 4-(2-fluoro-5-hy- 
droxy-4-methylanilino)-6-methoxy-7-(2-methylthioethoxy)quinazoline (485mg, 1.2mmol), (prepared as described for 
Example 18), in methylene chloride (90ml) and DMA (6ml). After 2 hours, 2 further portions of 3-CPBA were added 
(total 160mg). The mixture was checked for remaining oxidant, and the volatiles were removed by evaporation. The 2 
products were separated by column chromatography eluting with methylene chloride/methanol (9/1 ) to give 4-(2-f luoro- 
5-hydroxy-4-methylanilino)-6-methoxy-7-(2-(methylsulphonyl)ethoxy)quinazoline (94mg, 1 9%). 
1 H NMR Spectrum: (DMSOd 6 ) 2.15(s, 3H); 3.18(s, 3H); 3.70(t, 2H); 3.95(s, 3H); 4.50(t, 2H); 6.92(d, 1H); 6.97(d, 1H); 
7.25(s, 1 H); 7.83(s, 1 H); 8.33(s, 1 H); 9.27(s, 1 H); 9.30(s, 1 H) 
MS - ESI:422[MH]+ 



Elemental analysis: 


Found 


C 53.0 


H4.9 


N 9.7 


C 19 H 20 N 3 O 5 SF0.5H 2 O 


Requires 


C 53.0 


H4.9 


N 9.8% 



and 4-(2-fluoro-5-hydroxy-4-methylanilino)-6-m (120mg, 

25%). 

1 H NMR Spectrum: (DMSOd 6 ) 2.16(s, 3H); 2.69(s, 3H); 3.15(m, 1H); 3.37(m, 1H); 3.94(s, 3H); 4.53(m, 2H); 6.92(d, 
1H); 6.97(d, 1H); 7.83(s, 1H); 8.32(s, 1H); 9.27(s, 1H); 9.30(s, 1H) 
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MS - ESI:406[MH] + 



Elemental analysis: 


Found 


C55.5 


H 5.0 


N 10.0 


C 19 H 20 N 3 O 4 SF 


Requires 


C56.0 


H 5.4 


N 1 0.3% 



Example 21 

[0145] A mixture of 6-methoxy-7-(2-(pyrrolidin-1 -yl)ethoxy)-3,4-dihydroquinazolin-4-one (260mg, 0.90mmol), thionyl 
chloride (5ml) and DMF (2 drops) was heated at reflux for 45 minutes and allowed to cool. The excess thionyl chloride 
was removed by evaporation, and the residue azeotroped with toluene. A solution of 4-chloro-2-fluoro-5-hydroxyaniline 
(1 60mg, 1 .Ommol), (as described in EP 61 741 A2), in isopropanol (5ml) was added to the residue and the mixture was 
heated at reflux for 1 hour and then allowed to cool. The mixture was diluted with acetone, and the solid product 
collected by filtration, washed with acetone and dried to give 4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy- 
7-(2-(pyrrolidin-1-yl)ethoxy)quinazoline hydrochloride(381 mg, 83%). 

1 H NMR Spectrum: (DMSOd 6 ) 1 .85-2.1 5(br m, 4H); 3.20(br s, 2H); 3.5-3.7(br m, 4H); 4.05(s, 3H); 4.65(t, 2H); 7.20(d, 
1H); 7.5(m, 2H); 8.45(s, 1H); 8.80(s, 1H); 10.5(brs, 1H); 11.35(brs, 1H); 11.75(br s, 1H) 
MS - ESI:433[MH] + 



Elemental analysis: 


Found 


C 49.7 


H 5.0 


N 10.6 


C 21 H 22 N 4°3 CIF 2HCI 0.17isopropanol 


Requires 


C 50.1 


H 5.0 


N 10.9% 



[0146] The starting material was prepared as follows: 

[0147] 1 -(2-Chloroethyl)pyrrolidine hydrochloride (1 .27g, 7.5mmol) was added to 7-hydroxy-6-methoxy-4-phenoxy- 
quinazoline (1 .0g, 3.7mmol), (prepared as described for the starting material in Example 1 6), and potassium carbonate 
(3.9g, 28.3mmol) in DMF (30ml). The mixture was heated at 110°C for 4 hours and allowed to cool. The mixture was 
filtered, and the volatiles were removed from the filtrate by evaporation. The residue was purified by column chroma- 
tography eluting with methylene chloride/methanol/ammonia, (100/8/1) to give an oil which was triturated with ethyl 
acetate to give 6-methoxy-4-phenoxy-7-(2-(pyrrolidin-l-yl)ethoxy)quinazoline (200mg, 15%) as a white solid. 
1 H NMR Spectrum: (DMSOd 6 ) 1.65(m, 4H); 2.55(m, 4H); 2.85(t, 2H); 3.95(s, 3H); 4.25(t, 2H); 7.30(m, 3H); 7.38(s, 
1H); 7.50(m, 2H); 7.55(s, 1H); 8.5(s, 1H) 
MS - ESI:366[MH] + 

[0148] A mixture of 6-methoxy-4-phenoxy-7-(2-(pyrrolidin-1 -yl)ethoxy)quinazoline (565mg, 1.55mmol) and 2M hy- 
drochloric acid (5ml) was heated at 90°C for 90 minutes and allowed to cool. The solution was neutralised with aqueous 
sodium hydrogen carbonate, and the water removed by evaporation. The residue was purified by column chromatog- 
raphy eluting with methylene chloride/methanol/ammonia (100/8/1) to give 6-methoxy-7-(2-(pyrrolidin-1-yl)ethoxy)- 
3,4-dihydroquinazolin-4-one (480mg). This material was used without further characterisation. 

Example 22 

[0149] 1 M Ethereal hydrogen chloride (0.72ml, 0.72mmol) was added to 4-chloro-6-methoxy-7-(2-morpholinoethoxy) 
quinazoline(21 Omg, 0.65mmol) and 4-chloro-2-fluoro-5-hydroxyaniline (1 1 5mg, 0.71 mmol), (as described in EP 61 741 
A2), in isopropanol (5ml) and the mixture heated at reflux for 2 hours and then allowed to cool. The mixture was diluted 
with acetone and the precipitated product collected by filtration. The impure product was dissolved in methylene chlo- 
ride/ammonia (1 00/1 ) and methanol, the insolubles removed by filtration and the volatiles were removed from the filtrate 
by evaporation. The solid residue was washed with water and dried to give 4-(4-chloro-2-fluoro-5-hydroxyanilino)- 
6-methoxy-7-(2-morpholinoethoxy)quinazoline (60mg, 21%). 

1 H NMR Spectrum: (DMSOd 6 ) 2.45-2. 60(m, 4H); 2.78(t, 2H); 3.58(t, 4H); 3.94(s, 3H); 4.26(t, 2H); 7.1 7(d, 1 H); 7.23(s, 
1H); 7.38(d, 1H); 7.79(s, 1H); 8.37(s, 1H); 9.43(s, 1H); 10.17(s, 1H) 
MS - ESI:449[MH] + 



Elemental analysis: 


Found 


C 53.5 


H 5.2 


N 11.6 


C 21 H 22 N 4 0 4 CIF 1.25H 2 0 


Requires 


C 53.5 


H 5.3 


N 11.9% 



[0150] The starting material was prepared as follows: 

[0151] 1 ,2-Dibromoethane (1.6ml, 18.6mmol) was added to 7-hydroxy-6-methoxy-4-phenoxyquinazoline (0.5g, 
1 .86mmol), (prepared as described for the starting material in Example 1 6), and potassium carbonate (1 .2g, 8.7mmol) 
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in DMF (60ml) and the mixture was heated at 85°C for 2 hours, and was then allowed to cool. The insolubles were 
removed by filtration, and the volatiles were removed from the filtrate by evaporation to give a residue which was 
purified by column chromatography eluting with methylene chloride/methanol (97/3) to give 7-(2-bromoethoxy)-6-meth- 
oxy-4-phenoxyquinazoline (440mg, 63%). 
MS- ESI: 375 [MH]+ 

[0152] A mixture of morpholine (8ml) and 7-(2-bromoethoxy)-6-methoxy-4-phenoxyquinazoline (450mg, 1.2mmol) 
was stirred at ambient temperature for 3 hours. The excess morpholine was removed by evaporation and the residue 
was partitioned between aqueous sodium hydrogen carbonate and methylene chloride. The organic phase was sep- 
arated, passed through phase separating paper and the solvent removed by evaporation. Trituration of the residue 
with isohexane gave a solid which was collected by filtration and dried to give 6-methoxy-7-(2-morpholinoethoxy)- 
4-phenoxyquinazoline (410mg, 90%). 
MS-ESI:382[MH] + 

[0153] A mixture of 6-methoxy-7-(2-morpholinoethoxy)-4-phenoxyquinazoline (400mg, 1.05mmol) and 2M hydro- 
chloric acid (10ml) was heated at 100°C for 2 hours and then allowed to cool. The mixture was neutralised with solid 
sodium hydrogen carbonate. Addition of methylene chloride gave a white precipitate which was collected by filtration, 
washed with acetone and dried to give 6-methoxy-7-(2-morpholinoethoxy)-3;4-dihydroquinazolin-4-one (320mg, 
100%). 

MS - ESI: 306 [MH] + 

[0154] A mixture of 6-methoxy-7-(2-morpholinoethoxy)-3,4-dihydroquinazolin-4-one (310mg, 1.02mmol), thionyl 
chloride (10ml) and DMF (2 drops) was heated at reflux for 4 hours and allowed to cool. Excess thionyl chloride was 
removed by evaporation and the residue was azeotroped with toluene. The residue was partitioned between aqueous 
sodium hydrogen carbonate and methylene chloride. The organic layer was separated, washed with brine and filtered 
through phase separating paper. The volatiles were removed by evaporation and the residue purified by column chro- 
matography eluting with methylene chloride/methanol (96/4) to give 4-chloro-6-methoxy-7-(2-morpholinoethoxy)quina- 
zoline (225mg, 68%). 
MS - ESI:324[MH] + 

Example 23 

[0155] 1M Ethereal hydrogen chloride (0.34ml, 0.34mmol) was added to 4-chloro-6-methoxy-7-(2-(4-methylpiper- 
azin-1-yl)ethoxy)quinazoline (115mg, 0.34mmol) and 4-chloro-2-fluoro-5-hydroxyaniline (61 mg, 0.38mmol), (as de- 
scribed in EP 61741 A2), in isopropanol (5ml) and the mixture was heated at reflux for 90 minutes and then allowed 
to cool. The mixture was diluted with acetone, and the solid product collected by filtration. The impure solid was treated 
with methylene chloride/methanol/ammonia (100/8/1) (5ml), and water was added. The reprecipitated product was 
collected by filtration and dried to give 4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy-7-(2-(4-methylpiperazin- 
1-yl)ethoxy)quinazoline (32%). 

1 H NMR Spectrum: (DMSOd 6 ) 2.28(s, 3H); 2.53(m, 4H); 2.60(m, 4H); 2.81 (t, 2H); 3.95(s, 3H); 4.25(t, 2H); 7.1 8(d, 1 H); 
7.20(s, 1H); 7.36(d, 1H); 7.80(s, 1H); 8.35(s, 1H); 9.43(s, 1H); 10.18(brs, 1H) 
MS - ESI:462[MH]+ 



Elemental analysis: 


Found 


C 54.1 


H 5.3 


N 14.0 


C 22 H 25 N 5 0 3 CIF 1.3H 2 0 


Requires 


C 54.4 


H 5.7 


N 14.4% 



[0156] The starting material was prepared as follows: 

[0157] A mixture of 1 -methylpiperazine (7ml) and 7-(2-bromoethoxy)-6-methoxy-4-phenoxyquinazoline (1.0g, 
2.67mmol), (prepared as described for the starting material in Example 22), was stirred at ambient temperature for 5 
hours. The excess 1 -methylpiperazine was removed by evaporation and the residue was partitioned between aqueous 
sodium hydrogen carbonate and methylene chloride. The organic phase was separated, passed through phase sep- 
arating paper and the volatiles removed by evaporation to give 6-methoxy-7-(2-(4-methylpiperazin-1 -yl)ethoxy)-4-phe- 
noxyquinazoline (970mg, 92%). 

1 H NMR Spectrum: (DMSOd 6 ) 2.21 (s, 3H); 2.38(m, 4H); 2.58(m, 4H); 2.85(t, 2H); 4.02(s, 3H); 4.35(t, 2H); 7.39(m, 
3H); 7.46(s, 1 H); 7.55(m, 2H); 7.61 (5, 1 H); 8:59(s, 1 H) 

[0158] A mixture of 6-methoxy-7-(2-(4-methylpiperazin-1 -y1 )ethoxy)-4-phenoxyquinazoline (960mg, 2.4mmol) and 
2M hydrochloric acid (20ml) was heated at 95°C for 2 hours and allowed to cool. The solution was basified with solid 
sodium hydrogen carbonate, the water removed by evaporation and the residue azeotroped with toluene. The residue 
was washed exhaustively with methylene chloride, the washings were combined, insolubles removed by filtration and 
the solvent removed by evaporation to give 6-methoxy-7-(2-(4-methylpiperazin-1 -yl)ethoxy)-3,4-dihydroquinazolin- 
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4-one (500mg, 66%). 
MS - ESI: 31 9 [MH] + 

[0159] A mixture of 6-methoxy-7-(2-(4-methylpiperazin-1 -yl)ethoxy)-3,4-dihydroquinazolin-4-one (500mg, 
1 .57mmol), thionyl chloride (20ml) and DMF (3 drops) was heated at reflux for 3 hours and allowed to cool. The excess 
thionyl chloride was removed by evaporation, and the residue was azeotroped with toluene. The residue was treated 
with aqueous sodium hydrogen carbonate and the product was extracted with methylene chloride. The combined 
extracts were washed with brine, passed through phase separating paper and the solvent removed by evaporation to 
give 4-chloro-6-methoxy-7-(2-(4-methylpiperazin-1-yl)ethoxy)quinazoline (120mg, 23%). 
MS - ESI:337[MH] + 

Example 24 

[0160] A mixture of 6-methoxy-7-(2-piperidinoethoxy)-3,4-dihydroquinazolin-4-one (440mg, 1 .45mmol), thionyl chlo- 
ride (15ml) and DMF (3 drops) was heated at reflux for 3 hours then allowed to cool. The excess thionyl chloride was 
removed by evaporation and the residue was azeotroped with toluene to give a crude 4-chloro-6-methoxy-7-(2-pipe- 
ridinoethoxy)quinazoline hydrochloride (640mg). 

[0161] A sample (320mg, 0.89mmol) of this material was added to a solution of 4-chloro-2-fluoro-5-hydroxyquina- 
zoline (130mg, 0.8mmol), (as described in EP 61741 A2), in isopropanol (10ml) and the mixture heated at reflux for 
90 minutes and allowed to cool. The mixture was diluted with acetone, and the precipitated product was collected by 
filtration and dried. The residue was purified by column chromatography eluting with methylene chloride/methanol/ 
ammonia, (100/8/1). The pure product was dissolved in acetone and 1M ethereal hydrogen chloride (1ml, 1mmol) 
added. The resulting precipitate was collected by filtration and dried to give 4-(4-chloro-2-fluoro-5-hydroxyanilino)- 
6-methoxy-7-(2-piperidinoethoxy)quinazoline hydrochloride (137mg, 32%). 

1 H NMR Spectrum: (DMSOd 6 ) 1.75(br m, 6H); 4.00(s, 3H); 4.65(t, 2H); 7.15(d, 1H); 7.35(s, 1H); 7.42(d, 1H); 8.15(s, 
1H); 8.60(s, 1H); 10.4(s, 1H); 10.6(brs, 2H) 
MS - ESI:447[MH] + 



Elemental analysis: 


Found 


C 51.0 


H 5.4 


N 10.6 


C 22 H 24 N 4 0 3 CIF 2HCI 


Requires 


C 50.8 


H 5.0 


N 10.8% 



[0162] The starting material was prepared as follows: 

[0163] 1-(2-Chloroethyl)piperidine hydrochloride (0.83g, 4.5mmol) was added to 7-hydroxy-6-methoxy-4-phenoxy- 
quinazoline (1 .0g, 3.73mmol), (prepared as described for the starting material in Example 1 6), and potassium carbonate 
(2.6g, 18.8mmol) in DMF (30ml), and the mixture heated at 110°C for 2.5 hours and allowed to cool. The insolubles 
were removed by filtration, and the volatiles were removed from the filtrate by evaporation. The residue was purified 
by column chromatography eluting with methylene chloride/methanol (9/1 ) to give 6-methoxy-4-phenoxy-7-(2-piperid- 
inoethoxy)quinazoline (1.2g, 85%). 

1 H NMR Spectrum: (DMSOd 6 ) 1 .38(m, 2H); 1 .50(m, 4H); 2.4-2.5(m, 4H); 2.75(t, 2H); 3.95(s, 3H); 4.27(t, 2H); 7.30(m, 

3H); 7.40(s, 1 H); 7.46(m, 2H); 7.54(s, 1 H); 8.52(s, 1 H) 

MS-ESI:380[MH]+ 

[0164] A mixture of 6-methoxy-4-phenoxy-7-(2-piperidinoethoxy)quinazoline (1 .15g, 3.0mmol) and 2M hydrochloric 
acid (20ml) was heated at 90°C for 2 hours and allowed to cool. The mixture was neutralised with solid sodium hydrogen 
carbonate and extracted with methylene chloride. The organic phase was separated, passed through phase separating 
paper and the volatiles removed by evaporation to give a solid product (230mg). The aqueous phase was adjusted to 
pH1 0, the resulting precipitate was collected by filtration, washed with water and dried to give a second crop of product 
(220mg). The products were combined to give 6-methoxy-7-(2-piperidinoethoxy)-3,4-dihydroquinazolin-4-one (450mg, 
50%). 

MS - ESI:304[MH] + 
Example 25 

[0165] A mixture of 7-(2-cyclopentyloxyethoxy)-6-methoxy-3,4-dihydroquinazolin-4-one (260mg, 0.85mmol), thionyl 
chloride (5ml) and DMF (2 drops) was heated at reflux for 2 hours and allowed to cool. The excess thionyl chloride 
was removed by evaporation, and the residue was azeotroped with toluene. To the residue was added a solution of 
4-chloro-2-fluoro-5-hydroxyaniline (140mg, 0.87mmol), (as described in EP 61741 A2), in isopropanol (5ml) and the 
mixture was heated at reflux for 1 hour and allowed to cool. The suspension was diluted with acetone, and the precipitate 
collected by filtration. The crude product was dissolved in methylene chloride/methanol/ammonia(1 00/8/1 ,2ml), the 
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insoluble material removed by filtration and the solvent removed from the filtrate by evaporation. The residue was 
dissolved in acetone, 1M ethereal hydrogen chloride (1ml, 1mmol) added and the resultant precipitate collected by 
filtration and dried to give 4-(4-chloro-2-fluoro-5-hydroxyanilino)-7-(2-cyclopentyloxyethoxy)-6-methoxyquinazo- 
line hydrochloride (50mg, 12%). 

1 H NMR Spectrum: (DMSOd 6 ) 1.5-1. 75(m, 8H); 3.75(m, 2H); 3.9-4.1(m, 1H); 4.00(s, 3H); 4.80(t, 2H); 7.20(m, 1H); 

7.35(s, 1 H); 7:50(d, 1 H); 8.25(s, 1 H); 8.75(s, 1 H); 1 0.5(br s, 1 H); 

11.4(brs, 1H) 

MS - ESI:448[MH] + 



Elemental analysis: 


Found 


C 54.1 


H 4.8 


N 8.5 


C 22 H 23 N 3 0 4 CIF 1HCI 0.1 H 2 0 


Requires 


C 54.4 


H 5.0 


N 8.6% 



[0166] The starting material was prepared as follows: 

[0167] 2-Cyclopentyloxyethanol (4.3g, 33.1 mmol) in pyridine (18ml) was added dropwise to a solution of 3-tolue- 
nesulphonyl chloride (6.8g, 35.7mmol) in pyridine (27ml) at 5°C. The mixture was allowed to warm to ambient temper- 
ature, and stirred overnight. The mixture was poured onto ice containing concentrated hydrochloric acid (46ml) and 
the product was extracted with ether. The organic phase was washed with 2M hydrochloric acid, dried (MgS0 4 ) and 
the solvent removed by evaporation to give 2-cyclopentyloxyethyl 4-toluenesulphonate (6.9g, 73%) which was used 
without further purification. 

[0168] 7-Hydroxy-6-methoxy-4-phenoxyquinazoline (1 . 1 1 g, 4.2mmol), (prepared as described for the starting mate- 
rial in Example 1 6), in DM F (1 7ml) was added to a suspension of sodium hydride (1 84 mg of a 60% suspension in oil, 
4.6mmol) in DMF (3ml). The mixture was stirred until evolution of gas ceased, and then 2-cyclopentyloxyethyl 4-tol- 
uenesulphonate (1 .25g, 4.45mmol) in DMF (3ml) was added dropwise. The mixture was stirred at ambient temperature 
for 30 minutes, then heated at 60°C for 2 hours, and then at 80°C for a further 4 hours before being allowed to cool. 
The mixture was poured onto ice and extracted with methylene chloride. The combined extracts were washed with 
brine, passed through phase separating paper and the solvent removed by evaporation. The residue was purified by 
column chromatography eluting with ethyl acetate. The purified product was triturated with isohexane to give 7-(2-cy- 
clopentyloxyethoxy)-6-methoxy-4-phenoxyquinazoline (480mg, 28%). 

1 H NMR Spectrum: (DMSOd 6 ) 1.2-1. 7m, (8H); 3.77(m, 2H); 3.95(s, 3H); 4.0(m, 1H); 4.25(m, 2H); 7.30(m, 3H); 7.38 
(s, 1H); 7.45(m, 2H); 7.55(s, 1H); 8.50 (s, 1H) 
MS -ESI: 381 [MH] + 

[0169] A mixture of 7-(2-cyclopentyloxyethoxy)-6-methoxy-4-phenoxyquinazoline (470mg, 1 .2mmol) and 2M hydro- 
chloric acid (6ml) was heated at 90°C for 2 hours and allowed to cool. Water was added, and the product was extracted 
with methylene chloride. The combined extracts were washed with aqueous sodium hydrogen-carbonate, passed 
through phase separating paper and the solvent was removed by evaporation. Trituration with ethyl acetate give 7-(2-cy- 
clopentyloxyethoxy)-6-methoxy-3,4-dihydroquinazolin-4-one (270mg, 74%). 
MS - ESI: 305 [MH] + 

Example 26 

[0170] 1 M Aqueous sodium hydroxide solution (4ml, 4mmol) was added to a solution of 4-(2-fluoro-5-methoxycarb- 
onyloxy-4-methylanilino)-7-hydroxy-6-methoxyquinazoline (820mg, 2.2mmol) in methanol (20ml) and the mixture 
stirred for 1 hour at ambient temperature. Concentrated hydrochloric acid (0.8ml) was added, the volatiles removed 
by evaporation and the residue purified by column chromatography eluting with methylene chloride/methanol (60/40) 
to give 4-(2-fluoro-5-hydroxy-4-methylanilino)-7-hydroxy-6-methoxyquinazoline (313mg, 45%). 
m.p. 276-278°C 

1 H NMR Spectrum: (DMSOd 6 ; CF 3 COOD) 2.18(s, 3H); 4.0(s, 3H); 6.88(d, 1H); 7.12(d, 1H); 7.26(s, 1H); 8.08(s, 1H); 

8.76(s, 1H) 

MS - ESI:316[MH] + 



Elemental analysis: 


Found 


C 54.4 


H 4.4 


N 11.5 


C 16 H 14 N 3 0 3 F 1HCI 0.1 H 2 0 


Requires 


C 54.4 


H 4.3 


N 11.9% 



[0171] The starting material was prepared as follows: 

[0172] A solution of(4-fluoro-2-methyl-5-nitrophenyl) methyl carbonate (3g, 13mmol), (prepared as described in EP 
0307777 A2), in ethanol (60ml) containing platinum(IV)oxide (300mg) was stirred under hydrogen at 0.3 atmosphere 
for 1 hour. After filtration and evaporation of the solvent, 2-fluoro-5-methoxycarbonyloxy-4-methylaniline was isolated 
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as a solid (2.6g, 100%). 

1 H NMR Spectrum: (CDCI 3 ) 2.07(s, 3H); 3.87(s, 3H); 6.52(d, 1 H); 6.80(d, 1 H) 

[0173] A solution of 7-benzyloxy-4-chloro-6-methoxyquinazoline (800mg, 2.6mmol), (prepared as described for the 
starting material in Example 4 but with an aqueous work up), and 2-fluoro-5-methoxycarbonyloxy-4-methylaniline 
(570mg, 2.89 mmol) in isopropanol (20ml) was refluxed for 2 hours. After cooling to ambient temperature, the solid 
was filtered, washed with isopropanol and dried under vacuum to give 7-benzyloxy-4-(2-fluoro-5-methoxycarbonyloxy- 
4-methylanilino)-6-methoxyquinazoline (1.0g, 77%). 

1 H NMR Spectrum: (DMSOd 6 ; CF 3 COOD) 2.2(s, 3H); 3.85(s, 3H); 4.0(s, 3H); 5.37(s, 2H); 7.3-7.55(m, 8H); 8.13(s, 

1H); 8.86(s, 1 H) 

MS-ESI:464[MH]+ 

[0174] A solution of 7-benzyloxy-4-(2-fluoro-5-methoxycarbonyloxy-4-methylanilino)-6-methoxyquinazoline (700mg, 
1.4mmol) in DMF (10ml), methanol (10ml) and trichloromethane (10ml) containing 10% palladium-on-charcoal (100 
mg) was stirred under 1 atmosphere of hydrogen for 1 hour. After filtration and evaporation of the solvent, the residue 
was triturated with ether, filtered and dried under vacuum to give 4-(2-fluoro-5-methoxycarbonyloxy-4-methylanilino)- 
7-hydroxy-6-methoxyquinazoline (570mg, 98%). 

1 H NMR Spectrum: (DMSOd 6 ) 2.23(s, 3H); 3.87(s, 3H); 4.01 (s, 3H); 7.37(s, 1H); 7.45(d, 1H); 7.5(d, 1H); 8.20(s, 1H); 
8.77(s, 1H); 11.35(s, 1H); 11.79(s, 1H) 
MS - ESI:374[MH]+ 

Example 27 

[0175] A solution of 4-chloro-7-(2-methoxyethoxy)quinazoline hydrochloride (275mg, 1mmol) and 2-fluoro-5-hy- 
droxy-4-methylaniline (1 70mg, 1 .2mmol), (prepared as described for the starting material in Example 8), in 2-pentanol 
(5ml) was heated at reflux for 2 hours. The mixture was allowed to cool and the precipitate was collected by filtration, 
washed with isopropanol and ether, and dried under vacuum at 70°C to give 4-(2-f luoro-5-hydroxy-4-methylanilino)- 
7-(2-methoxyethoxy)quinazoline hydrochloride(295mg, 78%) as a cream solid, 
m.p. 217-220°C 

1 H NMR Spectrum: (DMSOd 6 ) 2.1 7(s, 3H); 3.36(s, 3H); 3.75(t, 2H); 4.34(t, 2H); 6.89(d, 1H); 7.1 1(d, 1H); 7.30(d, 1H); 
7.52(dd, 1H); 8.66(d, 1H); 8.82(s, 1H); 9.68(s, 1H); 11.40(s, 1H) 
MS - ESI:344[MH]+ 



Elemental analysis: 


Found 


C56.8 


H 5.2 


N 11.1 


C 18 H 18 N 3 0 3 F1HCI 


Requires 


C56.9 


H 5.0 


N 11.1% 



[0176] The starting material was prepared as follows: 

[0177] A solution of 2-amino-4-fluorobenzoic acid (3g, 19.3mmol) in formamide (30ml) was heated at 150°C for 6 
hours. The reaction mixture was poured onto ice/water 1/1 (250ml). The precipitated solid was collected by filtration, 
washed with water and dried to give 7-fluoro-3,4-dihydroquinazolin-4-one (2.6g, 82%). 

[0178] Sodium (400mg, 17mmol) was added carefully to 2-methoxyethanol (10ml) and the mixture heated at reflux 
for 30 minutes. 7-Fluoro-3,4-dihydroquinazolin-4-one (750mg, 4.57mmol) was added to the resulting solution and the 
mixture heated at reflux for 1 5 hours. The mixture was cooled and poured into water (250ml). The mixture was acidified 
to pH4 with concentrated hydrochloric acid. The resulting solid product was collected by filtration, washed with water 
and then with ether, and dried under vacuum to give 7-(2-methoxyethoxy)-3,4-dihydroquinazolin-4-one (580mg, 58%). 
[0179] A solution of 7-(2-methoxyethoxy)-3,4-dihydroquinazolin-4-one (500mg, 2.2mmol) in thionyl chloride (15ml) 
and DMF (0.1 ml) was heated at reflux for 3 hours. The volatiles were removed by evaporation to give 4-chloro-7-(2-meth- 
oxyethoxy)quinazoline hydrochloride as a cream solid (520mg, 83%). 

Example 28 

[0180] A solution of 4-chloro-7-(2-methoxyethoxy)quinazoline hydrochloride (275mg, LOmmol), (prepared as de- 
scribed for the starting material in Example 27), and 4-chloro-2-fluoro-5-hydroxyaniline (193mg, 1.2mmol), (as de- 
scribed in EP 61741 A2), in 2-pentanol (5ml) was heated at reflux for 2 hours. The mixture was allowed to cool and 
the precipitate was collected by filtration, washed with isopropanol and ether, and dried under vacuum at 70°C to give 
4-(4-chloro-2-fluoro-5-hydroxyanilino)-7-(2-methoxyethoxy)quinazoline hydrochloride (178mg, 45%) as a cream 
solid. 

m.p. 224-227°C 

1 H NMR Spectrum: (DMSOd 6 ) 3.36(s, 3H); 3.76(t, 2H); 4.34(t, 2H); 7.14(d, 1H); 7.3(d, 1H); 7.53(m, 2H); 8.66(d, 1H); 
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8.85(s, 1H); 1 0.58(s, 1H); 11 .40(s, 1 H) 
MS - ESI:364[MH] + 



Elemental analysis: 


Found 


C 50.8 


H 4.1 


N 10.4 


C 17 H 15 N 3 0 3 FCI 1HCI 


Requires 


C 51.0 


H 4.0 


N 10.5% 



Example 29 

[0181] A solution of 4-(2-fluoro-5-methoxycarbonyloxy-4-methylanilino)-7-methoxyacetamidoquinazoline (201 mg, 
0.5mmol) in methanol (5ml) and 2M aqueous sodium hydroxide solution (0.5ml) was stirred at ambient temperature 
for 1 hour. The mixture was diluted with water and adjusted to pH6 with 2M hydrochloric acid. The precipitated solid 
was collected by filtration, washed with water, dried and then dissolved in a mixture of methylene chloride and methanol. 
A 5M solution of hydrogen chloride in isopropanol (0.3ml) was added and most of the solvent removed by evaporation. 
The precipitated solid was collected by filtration, washed with methylene chloride and dried under vacuum to give 
4-(2-fluoro-5-hydroxy-4-methylanilino)-7-methoxyacetamidoquinazoline hydrochloride (70mg, 36%) as a yellow 
solid. 

m.p. 213-215°C 

1H NMR Spectrum: (DMSOd 6 ; CF 3 COOD) 2.1 8(s, 3H); 3.43(s, 3H); 4.1 6(s, 2H); 6.90(d, 1 H); 7.1 2(d, 1 H); 7.95(d, 1H); 
8.56(s, 1H); 8.62(d, 1H); 8.86(s, 1 H) 
MS - ESI:357[MH] + 



Elemental analysis: 


Found 


C 53.7 


H 4.9 


N 13.6 


C 18 H 17 N 4 0 3 F 1HCI 0.5H 2 O 


Requires 


C 53.8 


H 4.8 


N 13.9% 



[0182] The starting material was prepared as follows: 

[0183] A mixture of 7-nitro-3,4-dihydroquinazolin-4-one (5g, 26mmol) in thionyl chloride (50ml) and DMF (1 ml) was 
heated at reflux for 1 .5 hours. Excess thionyl chloride was removed by evaporation and the residue azeotroped with 
toluene. The residue was suspended in ether, collected by filtration and dried under vacuum to give 4-chloro-7-nitro- 
quinazoline hydrochloride (6.4 g ; 100 %). 

1 H NMR Spectrum: (DMSOd 6 ) 8.26(dd, 1H); 8.36(d, 1H); 8.40(s, 1H); 8.42(dd, 1H) 
MS - ESI: 209 [MH] + 

[0184] A solution of 4-chloro-7-nitroquinazoline hydrochloride (2.46g, 1 0mmol) and 2-fluoro-5-methoxycarbonyloxy- 
4-methylaniline (2.2g, 11mmol), (prepared as described for the starting material in Example 26), in isopropanol (25ml) 
was heated at 50°C for 1 hour. The mixture was allowed to cool, the precipitated solid was collected by filtration re- 
crystallised from methylene chloride/methanol/isopropanol, to give 4-(2-fluoro-5-methoxycarbonyloxy-4-methyl- 
anilino)-7-nitroquinazoline hydrochloride (1 .8g, 45%) as a yellow solid. 

1 H NMR Spectrum: (DMSOd 6 ) 2.21 (s, 3H); 3.86(s, 3H); 7.40(d, 1H); 7.46(d, 1H); 8.49(dd, 1H); 8.63(s, 1H); 8.84(s, 
1H); 8.89(d, 1H) 
MS - ESI:373[MH] + 



Elemental analysis: 


Found 


C 50.0 


H 3.6 


N 13.8 


C 17 H 13 N 4 0 5 F1HCI 


Requires 


C 50.0 


H 3.5 


N 13.7% 



[0185] A mixture of 4-(2-fluoro-5-methoxycarbonyloxy-4-methylanilino)-7-nitroquinazoline hydrochloride (5.3g, 
1 3mmol) and 1 0% palladium-on-charcoal catalyst (1 g) in ethanol (1 00ml), 7M ethanolic hydrogen chloride (1 .8ml) and 
methanol (20ml) was stirred under hydrogen at 1 .7atmospheres for 75 minutes. The catalyst was removed by filtration 
through diatomaceous earth and the filter pad thoroughly washed with methylene chloride, methanol and ether and 
the solvent was removed from the filtrate by evaporation to give 7-amino-4-(2-fluoro-5-methoxycarbonyloxy-4-methy- 
lanilino)quinazoline hydrochloride (4.8g, 97%) as a yellow solid. 

1 H NMR Spectrum: (DMSOd 6 ) 2.22(s, 3H); 3.87(s, 3H); 6.77(s, 1H); 7.08(dd, 1H); 7.15(m, 2H); 7.41 (m, 2H); 8.35(d, 
1H); 8.63(s, 1H); 11.03(s, 1H) 
MS - ESI:343[MH] + 

[0186] Methoxyacetyl chloride (1 1 9mg, 1 .1 mmol) followed by triethylamine (232mg, 2.3mmol) were added to a sus- 
pension of 7-amino-4-(2-fluoro-5-methoxycarbonyloxy-4-methylanilino)quinazoline hydrochloride (415mg, 1.1 mmol) 
in methylene chloride (10ml) and the mixture stirred for 1 hour. The solvent was removed by evaporation and the 
residue partitioned between ethyl acetate and water. The organic layer was separated, washed with brine, dried 
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(MgS0 4 ) and the solvent removed by evaporation. The resulting solid was purified by column chromatography eluting 
with methylene chloride/acetonitrile 50/50 followed by methylene chloride/acetonitrile/methanol 50/45/5 to give 
4-(2-fluoro-5-methoxycarbonyloxy-4-methylanilino)-7-methoxyacetamidoquinazoline (250mg, 60%) as a yellow solid. 
1 H NMR Spectrum: (DMSOd 6 ) 2.1 8(s, 3H); 3.41 (s, 3H); 3.85(s, 3H); 4.09(s, 2H); 7.30(d, 1 H); 7.44(d, 1 H); 7.84(d, 1 H); 
8.22(s, 1H); 8.36(d, 1H); 8.44(s, 1H); 9.74(s, 1H); 10.21(s, 1 H) MS - ESI: 437 [MNa] + 

Example 30 

[0187] 1 M Aqueous sodium hydroxide solution (2.1 ml, 2.1 mmol) was added to a solution of 4-(2-fluoro-5-methoxy- 
carbonyloxy-4-methylanilino)-7-hydroxyquinazoline hydrochloride (400mg, 1 .05mmol), in methanol (1 0ml) and the mix- 
ture stirred for 50 minutes at ambient temperature. The solvent was removed by evaporation, the residue dissolved in 
water and adjusted to pH7 with hydrochloric acid. The aqueous mixture was extracted with ethyl acetate, the extracts 
washed with brine, dried (MgS0 4 ) and the solvent removed by evaporation. The residue was purified by column chro- 
matography eluting with methylene chloride/methanol 95/5 and 80/20. The purified solid was dissolved in methanol 
and saturated methanolic hydrogen chloride was added. The volatiles were removed by evaporation, the residue was 
triturated with pentane to give 4-(2-fluoro-5-hydroxy-4-methylanilino)-7-hydroxyquinazoline (149mg, 44%) as a 
yellow solid, 
m.p. 274-278°C 

1 H NMR Spectrum: (DMSOd 6 ) 2.1 6(s, 3H); 6.87(d, 1H); 7.1 0(d, 1H); 7.22(d, 1H); 7.32(ss, 1H); 8.57(d, 1H); 8.76(s, 
1H); 9.66(s, 1H); 11.24(s, 1H); 11.70(s, 1H) 
MS - ESI:285[MH]+ 



Elemental analysis: 


Found 


C 54.2 


H 4.1 


N 12.3 


C 15 H 12 N 3 0 2 F 1 HCI 0.3H 2 O 0.05NaCI 


Requires 


C54.6 


H 4.2 


N 12.7% 



[0188] The starting material was prepared as follows: 

[0189] Sodium (368mg, 16mmol) was added to benzyl alcohol (10ml, 96mmol) and the mixture was heated at 148°C 
for 30 minutes, 7-fluoro-3,4-dihydroquinazolin-4-one(656mg, 4mmol), (J. Chem. Soc. section B 1 967, 449), was added 
and the mixture maintained at 148°C for 24 hours. The reaction mixture was allowed to cool, the solution was poured 
on to water (1 70ml) and the aqueous mixture adjusted to pH3 with concentrated hydrochloric acid. The precipitate was 
collected by filtration, washed with water, ether and dried under vacuum to give 7-benzyloxy-3,4-dihydroquinazolin- 
4-one (890mg, 89%) as a white solid, 
m.p. 267-269°C 

1 H NMR Spectrum: (DMSOd 6 ; CF 3 COOD) 5.32(s, 2H); 7.25(d, 1H); 7.32-7.52(m, 6H); 8.12(d, 1H); 8.99(s, 1H) 
MS-ESI:252[MH]+ 



Elemental analysis: 


Found 


C 71.4 


H 4.9 


N 10.7 


C 15 H 12 N 2 0 2 0.04H 2 O 


Requires 


C 71.2 


H 4.8 


N 11.1 



[0190] A mixture of 7-benzyloxy-3,4-dihydroquinazolin-4-one (800mg, 3.17mmol) in thionyl chloride (20ml, 
0.27mmol) and DMF (1 OOjllI) was heated at reflux for 3 hours. Excess thionyl chloride was removed by evaporation 
and the residue azeotroped with toluene and dried under vacuum to give 7-benzyloxy-4-chloroquinazoline hydrochlo- 
ride (835mg, 86%) as a cream solid, 
m.p. 131-132°C 

1 H NMR Spectrum: (DMSOd 6 ; CF 3 COOD) 5.32(s, 2H); 7.29(d, 1H); 7.34-7.52(m, 6H); 8.12(d, 1H); 9.03(s, 1H) 
MS - ESI: 270 [MH] + 

[0191] 2-Fluoro-5-methoxycarbonyloxy-4-methylaniline (883mg, 4.4mmol), (prepared as described for the starting 
material in Example 26), was added to a solution of 7-benzyloxy-4-chloroquinazoline hydrochloride(lg, 3.7mmol) in 
2-pentanol (15ml) at 120°C and the mixture was then heated at reflux for 4 hours. The precipitate was collected by 
filtration, washed with isopropanol followed by ether and dried under vacuum to give 7-benzyloxy-4-(2-fluoro-5-meth- 
oxycarbonyloxy-4-methylanilino)quinazoline hydrochloride (1.65g, 97%) as a cream solid, 
m.p. 219-220°C 

1 H NMR Spectrum: (DMSOd 6 ) 2.22(s, 3H); 3.86(s, 3H); 5.37(s, 2H); 7.30-7.60(m, 9H); 8.60(d, 1H); 8.80(s, 1H); 11.2 
(s, 1H) 

MS - ESI:434[MH] + 
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Elemental analysis: 


Found 


C 60.1 


H 4.9 


N 8.5 


C 24 H 20 N 3 O 4 F 1HCI 0.5H 2 O 


Requires 


C 60.2 


H 4.6 


N 8.8 



[0192] 7-Benzyloxy-4-(2-fluoro-5-methoxycarbonyloxy-4-methylanilino)quinazoline hydrochloride (1.53g, 
3.25mmol) and 10% palladium-on-charcoal catalyst (180mg) in a mixture of methanol/DMF/trichloromethane (75ml, 
6ml, 30ml) was stirred under hydrogen at 1.5 atmospheres for 45 minutes. The catalyst was removed by filtration 
through diatomaceous earth and the solvent removed from the filtrate by evaporation. The residue was triturated with 
ether, the resulting solid collected by filtration and dried under vacuum to give 4-(2-fluoro-5-methoxycarbonyloxy- 
4-methylanilino)-7-hydroxyquinazoline hydrochloride (1.23g, 84%) as an orange solid, 
m.p. 205-21 0°C 

1 H NMR Spectrum: (DMSOd 6 ) 2.22(s, 3H); 3.85(s, 3H); 7.24(d, 1H); 7.35(dd, 1H); 7.42(d, 1H); 7.45(d, 1H); 8.58(d, 

1H); 8.81 (s, 1H); 11.40(s, 1H); 11.76(s, 1H) 

MS-ESI:344[MH] + 

Example 31 

[0193] 2M Aqueous sodium hydroxide solution (453|ul, 0.9mmol) was added to a suspension of 4-(2-fluoro-5-meth- 
oxycarbonyloxy-4-methylanilino)-7-(3-morpholinopropionamido)quinazoline (21 9mg, 0.45mmol) in methanol (6ml) and 
the mixture stirred for 1 hour. The reaction mixture was diluted with water and then adjusted to pH6 with 2M hydrochloric 
acid. The resulting precipitate was collected by filtration, washed with water and ethanol and dried. The solid was 
dissolved in methylene chloride/methanol and a 5M solution of hydrogen chloride in isopropanol (0.3ml) added. The 
volatiles were removed by evaporation, the resulting solid was washed with ether, and dried under vacuum to give 
4-(2-f luoro-5-hydroxy-4-methylanilino)-7-(3-morpholinopropionamido)quinazoline (1 86mg, 80%) as a yellow sol- 
id. 

m.p. 228-233°C 

1 H NMR Spectrum: (DMSOd 6 ; CF 3 COOD) 2.21 (s, 3H); 3.1 (t, 2H); 3.22(t, 2H); 3.5-3.6(m, 4H); 3.8(t, 2H); 4.05(d, 2H); 
6.94(d, 1H); 7.1 0(d, 1H); 7.88(d, 1H); 8.55(s, 1H); 8.7(d, 1H); 8.9(s, 1H) 
MS - ESI:426[MH]+ 



Elemental analysis: 


Found 


C 52.1 


H 5.8 


N 13.4 


C 22 H 24 N 5°3 F 1-9HCI 0.6H 2 O 0.2isopropanol 


Requires 


C 52.5 


H 5.6 


N 13.5 



[0194] The starting material was prepared as follows: 

[0195] Potassium hydroxide (485mg, 8.6mmol) was added to a solution of methyl 3-morpholinopropionate (1g, 
5.7mmol) in ethanol (20ml) and the mixture stirred for 2 hours at 80°C. The solution was allowed to cool and adjusted 
to pH1 with 6M hydrochloric acid. Insoluble material was removed by filtration and the volatiles removed from the filtrate 
by evaporation. The resulting oil was triturated with ether, the solid product collected by filtration, washed with methylene 
chloride and dried under vacuum to give 3-morpholinopropionic acid (993mg, 89%) as a white solid. 
1 H NMR Spectrum: (DMSOd 6 ; CF 3 COOD) 2.83(t, 2H); 3.13(t, 2H); 3.36(t, 2H); 3.46(d, 2H); 3.73(t, 2H); 3.97(d, 2H) 
MS- ESI: 159[MH]+ 

[0196] 1 ,3-Dicyclohexylcarbodiimide (343mg, 1.6mmol) was added to a suspension of 3-morpholinopropionic acid 
(325mg, 1.6mmol) in pyridine (12ml) and the mixture stirred for 10 minutes. 7-Amino-4-(2-fluoro-5-methoxycarbony- 
loxy-4-methylanilino)quinazoline hydrochloride (370mg, 0.97mmol), (prepared as described for the starting material in 
Example 29), was added and the mixture stirred for 32 hours. 3-Morpholinopropionic acid (57mg, 0.29mmol) followed 
by 1 ,3-dicyclohexylcarbodiimide (100mg, 0.48mmol) was added and the mixture stirred for a further 18 hours. The 
solvent was removed by evaporation, the residue partitioned between water and ethyl acetate and the aqueous layer 
adjusted to pH8 with a saturated solution of sodium hydrogen carbonate. The organic layer was separated, washed 
with brine, dried (MgS0 4 ), and the solvent removed by evaporation. The residue was purified by column chromatog- 
raphy eluting with methylene chloride/methanol (95/5) to give 4-(2-fluoro-5-methoxycarbonyloxy-4-methylanilino)- 
7-(3-morpholinopropionamido)quinazoline (226mg, 48%) as a white solid. 

1 H NMR Spectrum: (DMSOd 6 ) 2.1 8(s, 3H); 2.4-2.5(m, 4H); 2.5-2.6(m, 2H); 2.62-2.7(m, 2H); 3.58(t, 4H); 3.85(s, 3H); 
7.30(d, 1H); 7.44(d, 1H); 7.7(d, 1H); 8.13(s, 1H); 8.35(d, 1H); 8.41(s, 1H); 9.7(s, 1H); 10.46(s, 1H) 

Example 32 

[0197] 2M Aqueous sodium hydroxide solution (760jliI, 1 .5mmol) was added to a solution of 4-(2-fluoro-5-methoxy- 
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carbonyloxy-4-methylanilino)-7-(2-methoxyethylamino)quinazoline (304mg, 0.76mmol) in methanol (8ml) at 5°C and 
the mixture then stirred for 30 minutes at ambient temperature. The mixture was diluted with water and adjusted to 
pH6 with 2M hydrochloric acid. The precipitated solid was collected by filtration and then suspended in methylene 
chloride/methanol. A 5M solution of hydrogen chloride in isopropanol (0.4ml) was added and the volatiles were removed 
from the resulting solution by evaporation. The residue was triturated with ether, the solid product collected by filtration, 
washed with ether and dried under vacuum to give 4-(2-fluoro-5-hydroxy-4-methylanilino)-7-(2-methoxyethylami- 
no)quinazoline hydrochloride (260mg, 90%) as yellow solid, 
m.p. 192-197°C 

1 H NMR Spectrum: (DMSOd 6 ) 2.16(s, 3H); 3.32(s, 3H); 3.38(m, 2H); 3.58(m, 2H); 6.71 (bs, 1H); 6.88(d, 1H); 7.1 (d, 

1 H); 7.2(d, 1 H); 7.73(m, 1 H); 8.37(d, 1 H); 8.61 (s, 1 H); 9.66(s, 1 H); 1 0.95(s, 1 H) 

MS-ESI:343[MH]+ 

[0198] The starting material was prepared as follows: 

[0199] A solution of methoxyacetaldehyde dimethyl acetal (1.27g, 10mol) in water (7ml) and 2M hydrochloric acid 
(76|iil) was heated at 50-60°C for 2 hours. The mixture was allowed to cool and adjusted to pH7.5 with saturated 
aqueous sodium hydrogen carbonate solution. This solution was added to a suspension of 7-amino-4-(2-fluoro-5-meth- 
oxycarbonyloxy-4-methylanilino)quinazoline hydrochloride (400mg, 1mmol), (prepared as described for the starting 
material in Example 30), in ethanol (32ml) and acetic acid (95jliI, 1 .5mmol). The mixture was then stirred for 5 minutes, 
sodium cyanoborohydride (133mg, 2mmol) added and the solution adjusted to pH5.5 with glacial acetic acid. The 
mixture was stirred for 18 hours and the organic solvents removed by evaporation and the resulting aqueous mixture 
partitioned between ethyl acetate and water. The organic layer was separated, washed with brine, dried (MgS0 4 ) and 
the solvent removed by evaporation. The residue was purified by column chromatography eluting with methylene chlo- 
ride/methanol (96/4 followed by 12/8) to give 4-(2-fluoro-5-methoxycarbonyloxy-4-methylanilino)-7-(2-methoxyethyl- 
amino)quinazoline (308mg, 77%) as a yellow foam. 

1 H NMR Spectrum: (DMSOd 6 ; CF 3 COOD) 2.22(s, 3H); 3.33(s, 3H); 3.41 (t, 2H); 3.60(t, 2H); 3.87(s, 3H); 6.68(br s, 
1H); 7.22(dd, 1H); 7.37(d, 1H); 7.43(d, 1H); 8.30(d, 1H); 8.7(s, 1H) 

Example 33 

[0200] 2M Aqueous sodium hydroxide solution (620|ul) was added dropwise to a suspension of 4-(2-fluoro-5-meth- 
oxycarbonyloxy-4-methylanilino)-6-methoxy-7-methoxyacetamidoquinazoline (275mg, 0.62mmol) in methanol (8ml) 
at 5°C and the mixture then stirred for 90 minutes at ambient temperature. The reaction mixture was diluted with water 
and adjusted to pH7 with 2M hydrochloric acid. The precipitated solid was collected by filtration, resuspended in ethanol 
and a 5M solution of hydrogen chloride in isopropanol (0.3ml) added. The volatiles were removed from the resulting 
solution by evaporation and the solid washed with ether collected by filtration and dried under vacuum to give 
4-(2-fluoro-5-hydroxy-4-methylanilino)-6-methoxy-7-methoxyacetamidoquinazoline hydrochloride (216mg, 
82%). 

m.p. 300-306°C 

1 H NMR Spectrum: (DMSOd 6 ) 2.1 8(s, 3H); 3.47(s, 2H); 4.1 3(s, 3H); 4.21 (s, 3H); 6.92(d, 1 H); 7.1 3(d, 1 H); 8.41 (s, 1 H); 

8.80(s, 1H); 8.90(s, 1H); 9.54(s, 1H); 9.72(s, 1H); 11.49(s, 1 H) 

MS-ESI:387[MH] + 



Elemental analysis: 


Found 


C52.3 


H 4.8 


N 12.7 


C 19 H 19 N 4 0 4 F 1HCI 0.6H 2 O 


Requires 


C 52.6 


H 4.9 


N 12.9 



[0201] The starting material was prepared as follows: 

[0202] Acetic anhydride (50ml) was added dropwise to a solution of 4-methoxy-2-methylaniline (49. 7g, 360mmol) in 
DMA (200ml) at 5°C and the mixture stirred for 4.5 hours at ambient temperature. The solvent was removed by evap- 
oration and the resulting solid washed with water and dried under vacuum to give N-(4-methoxy-2-methylphenyl)aceta- 
mide (57.3g, 88%). 

1 H NMR Spectrum: (CDCI 3 ) 2.16(s, 3H); 2.21 (s, 3H); 3.77(s, 3H); 6.7-6.75(m, 2H); 7.42(d, 1H) 
[0203] A mixture of tin(IV)chloride (1 9.3ml) and 69.5% nitric acid (1 0.3ml) in methylene chloride (1 40ml) was added 
dropwise to a solution ofN-(4-methoxy-2-methylphenyl)acetamide (28g, 0. 1 4mol) in methylene chloride (500ml) cooled 
to and maintained at -30°C. The reaction mixture was stirred at -30°C for 1.5 hours, allowed to warm to ambient 
temperature then poured on to ice/water. The organic layer was separated and the aqueous layer extracted with ethyl 
acetate. The combined extracts were dried (MgS0 4 ), the solvent removed by evaporation and the residue purified by 
column chromatography eluting with petroleum ether/ethyl acetate (2/8) to give N-(4-methoxy-2-methyl-5-nitrophenyl) 
acetamide (17.8g, 51%). 
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1 H NMR Spectrum: (DMSOd 6 ) 2.06(s, 3H); 2.29(s, 3H); 3.9(s, 3H); 7.24(s, 1 H); 7.99(s, 1 H); 9.41 (s, 1 H) 
[0204] Potassium permanganate (68g) was added portionwise to a solution of N-(4-methoxy-2-methyl-5-nitrophenyl) 
acetamide (35g, 0.156mol) and magnesium sulphate (38. 5g) in water (2.31) at 75°C. The mixture was maintained at 
75°C for 3.5 hours, further magnesium sulphate (4g) and potassium permanganate (12g) were added and stirring 
continued for 30 minutes at 75°C. The insolubles were removed from the hot reaction mixture by filtration through 
diatomaceous earth, the filtrate cooled and was acidified to pH1 with concentrated hydrochloric acid. The precipitated 
solid was collected by filtration, washed with water and the aqueous filtrate extracted with ethyl acetate. The solid 
product and the ethyl acetate extract were combined and extracted with 2M aqueous sodium hydroxide solution. The 
basic aqueous layer was separated, washed with ethyl acetate, acidified with concentrated hydrochloric acid and re- 
extracted with ethyl acetate. The ethyl acetate extract was washed with brine, dried (MgS0 4 ) and the solvent removed 
by evaporation to give 2-acetamido-5-methoxy-4-nitrobenzoic acid (21. 6g, 54%) as a yellow solid. 
1 H NMR Spectrum: (DMSOd 6 ) 2.12(s, 3H); 3.93(s, 3H); 7.74(s, 1H); 8.75(s, 1H) 

[0205] A solution of 2-acetamido-5-methoxy-4-nitrobenzoic acid (21 .6g, 85mmol) in water (76ml) and concentrated 
hydrochloric acid (30.5ml) was heated at reflux for 3 hours. The reaction mixture was cooled to 0°C, the resulting solid 
was collected by filtration, washed with water and dried under vacuum to give 2-amino-5-methoxy-4-nitrobenzoic acid 
(16.6g, 92%). 

1 H NMR Spectrum: (DMSOd 6 ) 3.79(s, 3H); 7.23(s, 1 H); 7.52(s, 1 H); 8.8(br s, 2H) 

[0206] A solution of 2-amino-5-methoxy-4-nitrobenzoic acid (16.6g, 78mmol) in formamide (250ml) was heated at 
reflux for 4.5 hours. The reaction mixture was cooled to 0°C, diluted with water and the resulting precipitate collected 
by filtration, washed with water and dried under vacuum to give 6-methoxy-7-nitro-3,4-dihydroquinazolin-4-one (11 .56g, 
67%). 

1 H NMR Spectrum: (DMSOd 6 ; CF 3 COOD) 4.02(s, 3H); 7.8(s, 1H); 8.12(s, 1H); 8.18(s, 1H) 

[0207] A suspension of 6-methoxy-7-nitro-3,4-dihydroquinazolin-4-one (8g, 36mmol) in thionyl chloride (1 50ml) and 
DMF (0.8ml) was heated at reflux for 3 hours. Excess thionyl chloride was removed by evaporation and the residue 
azeotroped with toluene. The resulting solid was triturated with ether, collected by filtration and dried under vacuum to 
give 4-chloro-6-methoxy-7-nitroquinazoline hydrochloride^. 5g, 75%). 
1 H NMR Spectrum: (DMSOd 6 ) 4.13(s, 3H); 7.8(s, 1H); 8.7(s, 1H); 9.13(s, 1H) 

[0208] A mixture of 4-chloro-6-methoxy-7-nitroquinazoline hydrochloride (784mg, 2.8mmol) and 2-fluoro-5-methox- 
ycarbonyloxy-4-methylaniline (621 mg, 3.1mmol), (prepared as described for the starting material in Example 26), in 
isopropanol (10ml) was heated at reflux for 2 hours. The mixture was allowed to cool, the precipitated product collected 
by filtration, washed with isopropanol, ether and dried under vacuum to give 4-(2-fluoro-5-methoxycarbonyloxy-4-meth- 
ylanilino)-6-methoxy-7-nitroquinazoline hydrochloride (1.1 2g, 90%). 

1 H NMR Spectrum: (DMSOd 6 ) 2.22(s, 3H); 3.86(s, 3H); 4.1 0(s, 3H); 7.41 (d, 1H);7.46(d, 1 H); 8.40(s, 1H); 8.55(s, 1H); 
8.77(s, 1H); 11.4(br s, 1H) 
MS - ESI: 403 [MH] + 

[0209] A mixture of 4-(2-fluoro-5-methoxycarbonyloxy-4-methylanilino)-6-methoxy-7-nitroquinazoline hydrochloride 
(1 . 1 g, 25mmol) and 10% palladium-on-charcoal catalyst (220mg) in methanol (200ml) and ethanol (10ml) was stirred 
under hydrogen at 2.7 atmospheres for 7 hours. The catalyst was removed by filtration through diatomaceous earth, 
the solvent removed fom the filtrate by evaporation and the solid residue washed with ether, collected by filtration and 
dried under vacuum to give 7-amino-4-(2-fluoro-5-methoxycarbonyloxy-4-methylanilino)-6-methoxyquinazoline hydro- 
chloride (930mg, 91%). 

1 H NMR Spectrum: (DMSOd 6 ) 2.22(s, 3H); 3.87(s, 3H); 4.02(s, 3H); 6.9(s, 1 H); 7.4-7.5(m, 2H); 7.99(s, 1 H); 8.62(s, 1 H) 
MS - ESI: 372 [MH] + 

[0210] Methoxyacetyl chloride (62jliI, 0.68mmol) was added dropwise to a solution of 7-amino-4-(2-fluoro-5-methox- 
ycarbonyloxy-4-methylanilino)-6-methoxyquinazoline hydrochloride (215mg, 0.52mmol) in methylene chloride (5ml) 
and pyridine (1.5ml) at0°C and the mixture stirred for 2 hours at 0°C. Further methoxyacetyl chloride (14jul, 0.15mmol) 
was added and the mixture stirred for 20 minutes at 0°C. The reaction mixture was partitioned between ethyl acetate 
and water and the aqueous layer adjusted to pH9 with saturated aqueous sodium hydrogen carbonate solution. The 
organic layer was separated, washed with brine, dried (MgS0 4 ) and the solvent removed by evaporation. The residue 
was purified by column chromatography eluting with methylene chloride/acetonitrile/methanol (60/38/2) to give 
4-(2-fluoro-5-methoxycarbonyloxy-4-methylanilino)-6-methoxy-7-methoxyacetamidoquinazoline (175mg, 75%) as a 
white solid. 

1 H NMR Spectrum: (DMSOd 6 ) 2.21 (s, 3H); 3.47(s, 2H); 3.87(s, 3H); 4.07(s, 3H); 4.1 5(s, 3H); 7.35(d, 1 H); 7.45(d, 1 H); 
7.96(s, 1 H); 8.40(s, 1 H); 8.65(s, 1 H); 9.28(s, 1 H); 9.65(s, 1 H) 

Example 34 

[021 1 ] A solution of ethereal hydrogen chloride (1 .0ml of a 1 .0M solution, 1 .Ommol) was added to 4-chloro-6-methoxy- 
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7-(2-thiomorpholinoethoxy)quinazoline (340mg, LOmmol) and 4-chloro-2-fluoro-5-hydroxyaniline (200mg, 1.2mmol), 
(as described in EP 61 741 A2), in t-butanol (15ml). The mixture was heated at 95°C for 1 hour and then stirred for 1 8 
hours at ambient temperature. The reaction mixture was diluted with acetone and the precipitated product collected 
by filtration, washed with acetone and dried to give 4-(4-chloro-2-f luoro-5-hydroxyanilino)-6-methoxy-7-(2-thiomor- 
pholinoethoxy)quinazoline hydrochloride hemihydrate (480mg, 88%) as beige powder. 

1 H NMR Spectrum: (DMSOd 6 ) 3.67(t, 2H); 4.04(s, 3H); 4.70(t, 2H); 7.1 8(d, 1H); 7.4-7.5(m, 2H); 7.51 (dd, 1H); 8.44(s, 
1H); 8.82(s, 1H); 10.6(br s, 1H); 11.7(brs, 1H) 
MS - ESI:465[MH] + 



Elemental analysis: 


Found 


C45.8 


H 4.4 


N 10.0 


C 21 H 22 N 4 CIF0 3 S 2HCI 0.5H 2 O 


Requires 


C 46.1 


H 4.6 


N 10.2% 



[0212] The starting material was prepared as follows: 

[0213] 1 ,2-Dibromoethane (19.2ml, 286mmol) was added to 7-hydroxy-6-methoxy-4-phenoxyquinazoline (6.0g, 
22mmol), (prepared as described for the starting material in Example 1 6), and potassium carbonate (1 4.4g, 1 07mmol) 
in DMF. The mixture was stirred at 85°C for 2.5 hours, allowed to cool and insoluble material was removed by filtration. 
The solvent was removed by evaporation and the residue purified by column chromatography eluting with methylene 
chloride/methanol (93/7). The product was trituated with ethyl acetate to give 7-(2-bromoethoxy)-6-methoxy-4-phenox- 
yquinazoline (5.3g, 63%). 

[0214] A mixture of 7-(2-bromoethoxy)-6-methoxy-4-phenoxyquinazoline (2.0g, 5.3mmol) in thiomorpholine (15ml) 
was stirred at ambient temperature for 5 hours. The mixture was diluted with water and the resulting precipitate collected 
by filtration. The solid product was dissolved in methylene chloride, washed with brine and passed through phase 
separating paper. The solvent was removed by evaporation to give 6-methoxy-4-phenoxy-7-(2-thiomorpholinoethoxy) 
quinazoline (2.0g, 94%) as a pale yellow solid. 
MS - ESI: 398 [MH] + 

[0215] A mixture of 6-methoxy-4-phenoxy-7-(2-thiomorpholinoethoxy)quinazoline (2.0g, 5mmol) in 2M hydrochloric 
acid (25ml) was heated at 90°C for 1 .5 hours. The mixture was allowed to cool and adjusted to pH7 with solid sodium 
hydrogen carbonate. Methylene chloride was added and the resulting semi-solid product was isolated by decanting 
and filtering the aqueous mixture. This product was dissolved in acetone and insoluble material was removed by fil- 
tration. The solvent was removed by evaporation and the residue azeotroped with toluene to give 6-methoxy-7-(2-thi- 
omorpholinoethoxy)-3,4-dihydroquinazolin-4-one (1.5g, 92%) as a white solid. 
MS -ESI: 322 [MH] + 

[0216] A mixture of 6-methoxy-7-(2-thiomorpholinoethoxy)-3,4-dihydroquinazolin-4-one (1.5g, 4.6mmol), thionyl 
chloride (25ml) and DMF (0.2 ml) was heated at reflux for 2 hours. Excess thionyl chloride was removed by evaporation 
and the residue azeotroped with toluene. The resulting gum was partitioned between aqueous sodium hydrogen car- 
bonate solution and methylene chloride. The organic layer was separated and the aqueous layer extracted with meth- 
ylene chloride (4x40ml). The combined extracts were passed through phase separating paper, the solvent removed 
by evaporation and the residue purified by column chromatography eluting with methylene chloride/methanol (95/5). 
The purified product was triturated with acetone to give 4-chloro-6-methoxy-7-(2-thiomorpholinoethoxy)quinazoline 
(400mg, 25%) as an orange/brown solid. 
MS-ESI:342[MH]+ 

Example 35 

[021 7] A solution of ethereal hydrogen chloride (1 .0ml of a 1 .0M solution, 1 .Ommol) was added to 4-chloro-6-methoxy- 
7-(2-(2-methoxyethylamino)ethoxy)quinazoline (110mg, 3.5mmol) and 4-chloro-2-fluoro-5-hydroxyaniline (72mg, 
4.5mmol), (as described in EP 61741 A2), in t-butanol (5ml). The mixture was heated at 95°C for 1 hour, allowed to 
cool and diluted with acetone. The precipitated product was collected by filtration, washed with methylene chloride and 
acetone and dried to give 4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy-7-(2-(2-methoxyethylamino)ethoxy) 
quinazoline hydrochloride hydrate (110mg, 59%) as a beige powder. 

1 H NMR Spectrum: (DMSOd 6 ) 3.2-3.6(m, 4H); 3.38(s, 3H); 3.73(t, 2H); 4.09(s, 3H); 4.58(t, 2H); 7.24(d, 1H); 7.52(d, 
1H); 7.55(s, 1H); 8.48(s, 1H); 7.85(s, 1H); 9.35(br s, 1H); 10.65(brs, 1H); 11.75(brs, 1H) 
MS - ESI:437[MH]+ 



Elemental analysis: 


Found 


C45.1 


H 4.6 


N 10.1 


C 20 H 22 N 4 CIFO 4 2HCI 1 .2H 2 0 


Requires 


C45.2 


H 5.0 


N 10.5% 
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[0218] The starting material was prepared as follows: 

[0219] A mixture of 7-(2-bromoethoxy)-6-methoxy-4-phenoxyquinazoline (1 . 1 g, 2.9mmol), (prepared as described 
for the starting material in Example 22), in 2-methoxyethylamine (8ml) was stirred at ambient temperature for 4 hours. 
The mixture was diluted with water and extracted with methylene chloride (5x25ml). The combined extracts were 
washed with brine and passed through phase separating paper. The solvent was removed by evaporation and the 
residue purified by column chromatography eluting with methylene chloride/methanol/aqueous ammonia (100/8/1) to 
give 6-methoxy-4-phenoxy-7-(2-(2-methoxyethylamino)ethoxy)quinazoline (760mg, 70%) as a white solid. 
MS - ESI: 370 [MH] + 

[0220] A mixture of 6-methoxy-4-phenoxy-7-(2-(2-methoxyethylamino)ethoxy)quinazoline (760mg, 2mmol) in 2M hy- 
drochloric acid (5ml) was heated at 90°C for 1 .5 hours. The mixture was allowed to cool and adjusted to pH7 with solid 
sodium hydrogen carbonate. The water was removed by evaporation and the residue extracted with methylene chloride/ 
methanol/aqueous ammonia (100/8/1). The volatiles were removed from the extract by evaporation, the residue dis- 
solved in methylene chloride, passed through phase separating paper and the solvent removed by evaporation to give 
6-methoxy-7-(2-(2-methoxyethylamino)ethoxy)-3,4-dihydroquinazolin-4-one (600mg, 99%) as a white solid. 
[0221] A mixture of 6-methoxy-7-(2-(2-methoxyethylamino)ethoxy)-3,4-dihydroquinazolin-4-one (300mg, 1mmol), 
thionyl chloride (5ml) and DMF (0.1ml) was heated at reflux for 45 minutes. Excess thionyl chloride was removed by 
evaporation and the residue azeotroped with toluene. The resulting gum was partitioned between aqueous sodium 
hydrogen carbonate solution and methylene chloride. The organic layer was separated and the aqueous layer extracted 
with methylene chloride (4x40ml). The combined extracts were passed through phase separating paper and the solvent 
removed by evaporation to give 4-chloro-6-methoxy-7-(2-(2-methoxyethylamino)ethoxy)quinazoline (120mg, 38%) as 
a yellow solid. 

Example 36 

[0222] A solution of 4-chloro-6-methoxy-7-(3-morpholinopropoxy)quinazoline (202mg, 0.6mmol) and 5M isopropa- 
nolic hydrogen chloride (1 .5ml) in isopropanol (5ml) was heated at 80°C for 1 8 hours. The mixture was allowed to cool 
and the volatiles were removed by evaporation. The residue was partitioned between methylene chloride and water 
and the aqueous layer was adjusted to pH6.5 with 0. 1 M aqueous sodium hydroxide. The organic layer was separated, 
washed with water and brine, dried (MgS0 4 ) and the solvent removed by evaporation. The residue was purified by 
column chromatography eluting with methylene chloride/methanol (95/5). The purified solid was dissolved in methylene 
chloride/methanol and 2.2M ethereal hydrogen chloride was added. The volatiles were removed by evaporation, the 
solid residue was suspended in ether, collected by filtration, washed with ether and dried under vacuum to give 4-(4-bro- 
mo-2 3 6-difluoroanilino)-6-methoxy-7-(3-morpholinopropoxy)quinazoline hydrochloride (91 mg, 26%). 
1 H NMR Spectrum: (DMSOd 6 ; CF 3 COOD) 2.3-2.4(m, 2H); 3.1-3.2(m, 2H); 3.3-3.4(m, 2H); 3.55(d, 2H); 3.75(t, 2H); 
4.01 (d, 2H); 4.03(s, 3H); 4.35(t, 2H); 7.43(s, 1 H); 7.76(d, 2H); 8.21 (s, 1 H); 8.93(s, 1 H) 
MS - ESI: 511 [MH] + 



Elemental Analysis: 


Found 


C45.4 


H4.7 


N 9.2 


C 22 H 23 N 4°3 BrF 2 0.3H 2 O 1 .85 HCI 0.09 ether 0.05 CH 2 CI 2 


Requires 


C 45.4 


H 4.5 


N 9.4% 



[0223] The starting material was prepared as follows: 

[0224] Diethyl azodicarboxylate (2.67ml, 17mmol) was added dropwise to a solution of 3-morpholinopropan-1 -ol 
(1.54g, 10mmol), 7-hydroxy-3,4-dihydro-6-methoxy-3-((pivaloyloxy)methyl)quinazolin-4-one (2.6g, 8.5mmol) and 
triphenylphosphine (4.45g, 17mmol) in methylene chloride (40ml). After stirring for 2 hours at ambient temperature, 
the volatiles were removed by evaporation. The residue was purified by column chromatography eluting with methylene 
chloride/methanol (97/3 followed by 95/5) to give 3,4-dihydro-6-methoxy-3-((pivaloyloxy)methyl)-7-(3-morpholinopro- 
poxy)quinazolin-4-one (3.6g, 97%). 

1 H NMR Spectrum: (DMSOd 6 ; CF 3 COOD) 1.12(s, 9H); 2.2-2.3(m, 2H); 3.1-3.2(m, 2H); 3.32(t, 2H); 3.55(d, 2H); 
3.65-3.75(m, 2H); 3.92(s, 3H); 4.05(d, 2H); 4.25(t, 2H); 5.93(s, 2H); 7.23(s, 1 H); 7.54(s, 1 H); 8.41 (s, 1 H) 
[0225] A solution of 3,4-dihydro-6-methoxy-3-((pivaloyloxy)methyl)-7-(3-morpholinopropoxy)quinazolin-4-one 
(4.93g, 1 1 .4mmol) in a saturated solution of methanolic ammonia (70ml) was stirred at ambient temperature for 2 days. 
The volatiles were removed by evaporation. The solid residue was suspended in ether, collected by filtration, washed 
with ether and dried under vacuum to give 4-hydroxy-6-methoxy-7-(3-morpholinopropoxy)quinazoline (2.87g, 79%). 
1 H NMR Spectrum: (DMSOd 6 ; CF 3 COOD) 2.2-2.3(m, 2H); 3.15(t, 2H); 3.35(t, 2H); 3.55(d, 2H); 3.7(t, 2H); 3.94(s, 3H); 
4.05(d, 2H); 4.26(t, 2H); 7.29(s, 1H); 7.56(s, 1H); 8.96(s, 1H) 

[0226] A solution of 4-hydroxy-6-methoxy-7-(3-morpholinopropoxy)quinazoline (2.87g, 9mmol) and DMF (1ml) in 
thionyl chloride (35ml) was refluxed for 45 minutes. After addition of toluene, the volatiles were removed by evaporation. 
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The residue was partitioned between ethyl acetate and water and the aqueous layer was adjusted to pH8 with 2M 
aqueous sodium hydroxide. The organic layer was washed with water and brine, dried (MgS0 4 ) and the volatiles were 
removed by evaporation. The solid residue was purified by column chromatography eluting with a mixture of methylene 
chloride, acetonitrile and methanol (50/47.5/2.5) to give 4-chloro-6-methoxy-7-(3-morpholinopropoxy)quinazoline (2g, 
66%). 

1 H NMR Spectrum: (CDCI 3 ) 2.13(m, 2H); 2.48(br s, 4H); 2.56(t, 2H); 3.72(t, 4H); 4.05(s, 3H); 4.29(t, 2H); 7.37(d, 2H); 
8.86(s, 1H) 

Example 37 

[0227] The following illustrate representative pharmaceutical dosage forms containing the compound of formula I, 
or a pharmaceutically acceptable salt thereof (hereafter compound X), for therapeutic or prophylactic use in humans: 



(a) 


Tablet I 


mg/tablet 




Compound X 

Lactose Ph. Eur 

Croscarmellose sodium 

Maize starch paste (5% w/v paste) 

Magnesium stearate 


100 

182.75 

12.0 

2.25 

3.0 




(b) 


Tablet II 


mg/tablet 




Compound X 
Lactose Ph. Eur 
Croscarmellose sodium 
Maize starch 

Polyvinylpyrrolidone (5% w/v paste) 
Magnesium stearate 


50 

223.75 

6.0 

15.0 

2.25 

3.0 



(c) 


Tablet III 


mg/tablet 




Compound X 


1.0 




Lactose Ph. Eur 


93.25 




Croscarmellose sodium 


4.0 




Maize starch paste (5% w/v paste) 


0.75 




Magnesium stearate 


1.0 



(d) 


Capsule 


mg/capsule 




Compound X 
Lactose Ph. Eur 
Magnesium stearate 


10 

488.5 
1.5 



(e) 


Injection I 


(50 mg/ml) 




Compound X 

1N Sodium hydroxide solution 
0.1N Hydrochloric acid 
(to adjust pH to 7.6) 
Polyethylene glycol 400 
Water for injection to 1 00% 


5.0% w/v 
15.0% v/v 

4.5% w/v 
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(f) 


Injection II 


10 mg/ml) 




Compound X 

Sodium phosphate BP 

0.1 N Sodium hydroxide solution 

Water for injection to 100% 


1.0% w/v 
3.6% w/v 
15.0% v/v 



(g) 


Injection III 


(1 me/ml, buffered to pH6) 




Compound X 


0.1% w/v 




Sodium phosphate BP 


2.26% w/v 




Citric acid 


0.38% w/v 




Polyethylene glycol 400 


3.5% w/v 




Water for injection to 1 00% 





Note 

[0228] The above formulations may be obtained by conventional procedures well known in the pharmaceutical art. 
The tablets (a)-(c) may be enteric coated by conventional means, for example to provide a coating of cellulose acetate 
phthalate. 



Claims 

1. The use of a compound of the formula I: 




(D 

[wherein: 

Z represents -O-, -NH- or -S-; 

m is an integer from 1 to 5 with the proviso that where Z is -NH- m is an integer from 3 to 5; 

R 1 represents hydrogen, hydroxy, halogeno, nitro, trifluoromethyl, cyano, C 1 . 3 alkyl, C^alkoxy, C^alkylthio, 

or -NR 5 R 6 (wherein R 5 and R 6 , which may be the same or different, each represents hydrogen or C^alkyl); 

R 3 represents hydroxy, halogeno, C^alkyl, C^alkoxy, C^alkanoyloxy, trifluoromethyl, cyano, amino or nitro; 

X 1 represents -O-, -CH 2 -, -S-, -SO-, -S0 2 -, -NR 7 -, -NR 8 CO-, -CONR 9 -, -S0 2 NR 10 - or -NR 11 S0 2 -, (wherein 

R 7 , R 8 , R 9 , R 10 and R 11 each represents hydrogen, C^alkyl or C^alkoxyC^alkyl); 

R 4 is selected from one of the following seven groups: 

1) hydrogen, C^alkyl, C-|. 5 hydroxyalkyl, (preferably C 2 . 5 hydroxyalkyl), C^fluoroalkyl, C,_ 5 aminoalkyl; 

2) C^alkyD^COR 12 (wherein X 2 represents -O- or -NR 13 - (in which R 13 represents hydrogen, C^alkyl 
or C^alkoxyC^alkyl) and R 12 represents C^alkyl, -NR 14 R 15 or -OR 16 (wherein R 14 , R 15 and R 16 which 
may be the same or different each represents hydrogen, C^alkyl or C^alkoxyC^galkyl)); 

3) C^alkylXW 7 (wherein X 3 represents -O-, -S-, -SO-, -S0 2 -, -OCO-, -NR 18 CO-, -CONR 19 -, -S0 2 NR 20 -, 
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-NR 21 S0 2 - or -NR 22 - (wherein R 18 , R 19 , R 20 , R 21 and R 22 each independently represents hydrogen, 
C^alkyl or C 1 _ 3 alkoxyC 2 _3alkyl) and R 17 represents hydrogen, C 1 . 3 alkyl, cyclopentyl, cyclohexyl or a 5 
or 6 membered saturated heterocyclic group with one or two heteroatoms, selected independently from 
O, S and N, which C 1 _ 3 alkyl group may bear one or two substituents selected from oxo, hydroxy, halogeno 
and C^alkoxy and which cyclic group may bear one or two substituents selected from oxo, hydroxy, 
halogeno, C 1 . 4 alkyl, C 1 . 4 hydroxyalkyl and C^alkoxy); 

4) C^alkylR 23 (wherein R 23 is a 5 or 6 membered saturated heterocyclic group with one or two heter- 
oatoms, selected independently from O, S and N, which heterocyclic group may bear one or two substit- 
uents selected from oxo, hydroxy, halogeno, C 1 . 4 alkyl, C 1 _ 4 hydroxyalkyl and C^alkoxy); 

5) C 2 . 5 alkenylR 23 (wherein R 23 is as defined hereinbefore); 

6) C 2 . 5 alkynylR 23 (wherein R 23 is as defined hereinbefore); and 

7) C 1 . 5 alkylX 4 C 1 . 5 alkylX 5 R 24 (wherein X 4 and X 5 which may be the same or different are each -O-, -S-, 
-SO-, -S0 2 -, -NR 25 CO, -CONR 26 -, -S0 2 NR 27 -, -NR 28 S0 2 - or -NR 29 - (wherein R 25 , R 26 , R 27 , R 28 and R 29 
each independently represents hydrogen, C^alkyl or C^alkoxyC^galkyl) and R 24 represents hydrogen 
orC 1 . 3 alkyl)]; 

or a pharmaceutical^ acceptable salt thereof, in the manufacture of a medicament for use in the production of an 
antiangiogenic and/or vascular permeability reducing effect in a warm-blooded animal such as a human being. 

A quinazoline derivative of the formula I: 




a) 



[wherein: 

Z represents -O-, -NH- or -S-; 

m is an integer from 1 to 5 with the proviso that where Z is -NH- m is an integer from 3 to 5; 

R 1 represents hydrogen, hydroxy, halogeno, nitro, trifluoromethyl, cyano, C^alkyl, C^alkoxy, C^alkylthio, 

or -NR 5 R 6 (wherein R 5 and R 6 , which may be the same or different, each represents hydrogen or C^alkyl); 

R 3 represents hydroxy, halogeno, Chalky!, C^alkoxy, C^alkanoyloxy, trifluoromethyl, cyano, amino or nitro; 

X 1 represents -O-, -CH 2 -, -S-, -SO-, -S0 2 -, -NR 7 -, -NR 8 CO-, -CONR 9 -, -S0 2 NR 10 - or -NR 11 S0 2 -, (wherein 

R 7 , R 8 R 9 , R 10 and R 11 each represents hydrogen, C^alkyl or C^alkoxyC^galkyl); 

R 4 is selected from one of the following six groups: 

1) C^alkylX^OR 12 (wherein X 2 represents -O- or -NR 13 - (in which R 13 represents hydrogen, C^alkyl 
or C^alkoxyC^alkyl) and R 12 represents C^alkyl, -NR 14 R 15 or -OR 16 (wherein R 14 , R 15 and R 16 which 
may be the same or different each represents hydrogen, C^alkyl or C^galkoxyC^alkyl)); 

2) C^alkylXSR 17 (wherein X 3 represents -O-, -S-, -SO-, -S0 2 -, -OCO-, -NR 18 CO-, -CONR 19 -, -S0 2 NR 20 -, 
-NR 21 S0 2 - or -NR 22 - (wherein R 18 , R 19 , R 20 , R 21 and R 22 each independently represents hydrogen, 
C^alkyl or C^alkoxyC^galkyl) and R 17 represents hydrogen, C^alkyl, cyclopentyl, cyclohexyl or a 5 
or 6 membered saturated heterocyclic group with one or two heteroatoms, selected independently from 
O, S and N, which C 1 _ 3 alkyl group may bear one or two substituents selected from oxo, hydroxy, halogeno 
and C^alkoxy and which cyclic group may bear one or two substituents selected from oxo, hydroxy, 
halogeno, C 1 . 4 alkyl, C 1 . 4 hydroxyalkyl and C^alkoxy); 

3) C^alkylR 23 (wherein R 23 is a 5 or 6 membered saturated heterocyclic group with one or two heter- 
oatoms, selected independently from O, S and N, which heterocyclic group may bear one or two substit- 
uents selected from oxo, hydroxy, halogeno, C 1 _ 4 alkyl J C 1 . 4 hydroxyalkyl and C 1 _ 4 alkoxy); 
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4) C 2 . 5 alkenylR 23 (wherein R 23 is as defined hereinbefore); 

5) C 2 _ 5 alkynylR 23 (wherein R 23 is as defined hereinbefore); and 

6) C^alkylX^.galkylXSR 24 (wherein X 4 and X 5 which may be the same or different are each -O-, -S-, 
-SO-, -S0 2 -, -NR 25 CO-, -CONR 26 -, -S0 2 NR 27 -, -NR 28 S0 2 - or -NR 29 - (wherein R 25 , R 26 , R 27 , R 28 and R 29 

5 each independently represents hydrogen, C^alkyl or C^galkoxyC^alkyl) and R 24 represents hydrogen 

orC^alkyl)]; 

and salts thereof. 

10 3. A quinazoline derivative as claimed in claim 2 wherein R 1 is hydrogen, hydroxy, cyano, nitro, trifluoromethyl, methyl, 
ethyl, methoxy, or ethoxy. 

4. A quinazoline derivative as claimed in any one of claims 2 or 3 wherein the phenyl group bearing (R 3 ) m is of the 
formula II: 

15 



20 




25 

(H) 



30 wherein: 

R a represents hydrogen, methyl, fluoro or chloro; 
R b represents hydrogen, methyl, methoxy, bromo, fluoro or chloro; 
R c represents hydrogen or hydroxy; and 
35 Rd represents hydrogen, fluoro or chloro. 

5. A quinazoline derivative as claimed in any one of claims 2 to 4 wherein Z is NH. 

6. A quinazoline derivative as claimed in any one of claims 2 to 4 wherein Z is -O-. 

40 

7. A quinazoline derivative as claimed in any one of claims 2 to 6 wherein X 1 represents -O-, -S-, -NR 8 CO-, -NR 11 S0 2 - 
(wherein R 8 and R 11 each independently represents hydrogen or C 1 _ 2 alkyl) or NH. 

8. A quinazoline derivative as claimed in any one of claims 2 to 7 wherein R 4 is selected from one of the following 
45 eight groups: 

1) C 2 . 3 alkylX 2 COR 12 (wherein X 2 is as defined in claim 2 and R 12 represents C^alkyl, -NR 14 R 15 or -OR 16 
(wherein R 14 , R 15 and R 16 which may be the same or different are each C 1 . 2 alkyl or C 1 . 2 alkoxyethyl)); 

2) C 2 . 4 alkylX 3 R 17 (wherein X 3 is as defined in claim 2 and R 17 is a group selected from C^alkyl, cyclopentyl, 
50 cyclohexyl, pyrrolidinyl and piperidinyl which group is linked to X 3 through a carbon atom and which C^alkyl 

group may bear one or two substituents selected from oxo, hydroxy, halogeno and C 1 _ 2 alkoxy and which 
cyclopentyl, cyclohexyl, pyrrolidinyl or piperidinyl group may carry one substituent selected from oxo, hydroxy, 
halogeno, C 1 _ 2 alkyl, C 1 . 2 hydroxyalkyl and C 1 . 2 alkoxy); 

3) C 1 . 4 alkylR 30 (wherein R 30 is a group selected from pyrrolidinyl, piperazinyl, piperidinyl, 1 ,3-dioxolan-2-yl, 
55 1 ,3-dioxan-2-yl, 1 ,3-dithiolan-2-yl and 1 ,3-dithian-2-yl, which group is linked to C 1 _ 4 alkyl through a carbon atom 

and which group may carry one or two substituents selected from oxo, hydroxy, halogeno, C 1 . 2 alkyl, 
C 1 . 2 hydroxyalkyl and C 1 _ 2 alkoxy) or C 2 _ 4 alkylR 31 (wherein R 31 is a group selected from morpholino, thiomor- 
pholino, pyrrolidin-1 -yl, piperazin-1 -yl and piperidino which group may carry one or two substituents selected 
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from oxo, hydroxy, halogeno, C 1 . 2 alkyl, C^_ 2 hydroxy alky I and C 1 . 2 alkoxy); 

4) C 3 . 4 alkenylR 30 (wherein R 30 is as defined herein); 

5) C 3 . 4 alkynylR 30 (wherein R 30 is as defined herein); 

6) C 3 _ 4 alkenylR 31 (wherein R 31 is as defined herein); 

5 7) C 3 . 4 alkynylR 31 (wherein R 31 is as defined herein); and 

8) C 2 . 3 alkylX 4 C 2 . 3 alkylX 5 R 24 (wherein X 4 and X 5 are as defined in claim 2 and R 24 represents hydrogen or 
C^alkyl). 

9. A quinazoline derivative as claimed in any one of claims 2 to 8 wherein R 4 is selected from one of the following 
10 four groups: 

1) 2-(3,3-dimethylureido)ethyl, 3-(3,3-dimethylureido)propyl, 2-(3-methylureido)ethyl, 3-(3-methylureido)pro- 
pyl, 2-ureidoethyl, 3-ureidopropyl, 2-(N,]\[-dimethylcarbamoyloxy)ethyl, 3-(N,N-dimethylcarbarnoyloxy)propyl, 
2-(N-methylcarbamoyloxy)ethyl, 3-(N-methylcarbamoyloxy)propyl, 2-(carbamoyloxy)ethyl, 3-(carbamoyloxy) 

15 propyl; 

2) C 2 . 3 alkylX 3 R 17 (wherein X 3 is as defined in claim 2 and R 17 is a group selected from C 1 _ 2 alkyl, cyclopentyl, 
cyclohexyl, pyrrolidinyl and piperidinyl which group is linked to X 3 through a carbon atom and which C^alkyl 
group may bear one or two substituents selected from hydroxy, halogeno and C^alkoxy and which cy- 
clopentyl, cyclohexyl, pyrrolidinyl or piperidinyl group may carry one substituent selected from oxo, hydroxy, 

20 halogeno, C 1 _ 2 alkyl, C 1 . 2 hydroxyalkyl and C 1 . 2 alkoxy); 

3) C 1 . 2 alkylR 30 (wherein R 30 is a group selected from pyrrolidinyl, piperazinyl, piperidinyl, 1 ,3-dioxolan-2-yl, 
1 ,3-dioxan-2-yl, 1 ,3-dithiolan-2-yl and 1 ,3-dithian-2-yl, which group is linked to C 1 _ 2 alkyl through a carbon atom 
and which group may carry one substituent selected from oxo, hydroxy, halogeno, C 1 _ 2 alkyl, C 1 . 2 hydroxyalkyl 
and C 1 . 2 alkoxy) or C 2 _ 3 alkylR 31 (wherein R 31 is a group selected from morpholino, thiomorpholino, piperidino, 

25 piperazin-1 -yl and pyrrolidin-1 -yl which group may carry one substituent selected from oxo, hydroxy, halogeno, 

C 1 . 2 alkyl, C 1 . 2 hydroxyalkyl and C 1 . 2 alkoxy); and 

4) C 2 . 3 alkylX 4 C 2 . 3 alkylX 5 R 24 (wherein X 4 and X 5 are as defined in claim 2 and R 24 represents hydrogen or 
C 1 _ 2 alkyl). 

30 10. A quinazoline derivative as claimed in any one of claims 2 to 9 wherein R 4 represents 2-methoxyethyl, 3-methox- 
ypropyl, 2-(methylsulphinyl)ethyl, 2-(methylsulphonyl)ethyl, 2-(N,N-dimethylsulphamoyl)ethyl, 2-(N-methylsul- 
phamoyl)ethyl, 2-sulphamoylethyl, 2-(N,N-dimethylamino)ethyl, 3-(N,N-dimethylamino)propyl, 2-morpholinoethyl, 
3-morpholinopropyl, 2-piperidinoethyl, 3-piperidinopropyl, 2-(piperazin-1 -yl)ethyl, 3-(piperazin-1 -yl)propyl, 2-(pyr- 
rolidin-1 -yl)ethyl, 3-(pyrrolidin-1 -yl)propyl, (1 ,3-dioxolan-2-yl)methyl, 2-(1 ,3-dioxolan-2-yl)ethyl, 2-(2-methoxyethyl- 

35 amino)ethyl, 2-(2-hydroxyethylamino)ethyl, 3-(2-methoxyethylamino)propyl, 3-(2-hydroxyethylamino)propyl, 2-thi- 

omorpholinoethyl, 3-thiomorpholinopropyl, 2-(4-methylpiperazin-1 -yl)ethyl, 3-(4-methylpiperazin-1-yl)propyl or 

2- (2-methoxyethoxy)ethyl. 

11. A quinazoline derivative as claimed in any one of claims 2 to 10 wherein R 4 represents 2-methoxyethyl, 3-meth- 
40 oxypropyl, 2-(methylsulphinyl)ethyl, 2-(methylsulphonyl)ethyl, 2-(N,N-dimethylamino)ethyl, 3-(N,N-dimethylami- 

no)propyl, 2-morpholinoethyl, 3-morpholinopropyl, 2-piperidinoethyl, 3-piperidinopropyl, 2-(piperazin-1-yl)ethyl, 

3- (piperazin-1 -yl)propyl, 2-(pyrrolidin-1 -yl)ethyl, 3-(pyrrolidin-1-yl)propyl, (1 ,3-dioxolan-2-yl)methyl, 2-(1 ,3-dioxo- 
lan-2-yl)ethyl, 2-(2-methoxyethylamino)ethyl, 2-(2-hydroxyethylamino)ethyl, 3-(2-methoxyethylamino)propyl, 
3-(2-hydroxyethylamino)propyl, 2-thiomorpholinoethyl, 3-thiomorpholinopropyl, 2-(4-methylpiperazin-1 -yl)ethyl, 

45 3-(4-methylpiperazin-1 -yl)propyl or 2-(2-methoxyethoxy)ethyl. 

12. A quinazoline derivative as claimed in claim 2 selected from: 

4-(2-fluoro-5-hydroxy-4-methylanilino)-6-methoxy-7-(2-methoxyethoxy)quinazoline, 
50 4-(2-fluoro-5-hydroxy-4-methylanilino)-7-methoxyacetamidoquinazoline 

4-(4-bromo-2,6-difluoroanilino)-6-methoxy-7-(3-morpholinopropoxy)quinazoline 

and salts thereof. 

55 13. A quinazoline derivative as claimed in claim 2 selected from: 

4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy-7-(2-thiomorpholinoethoxy)quinazoline, 
4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy-7-(3-morpholinopropoxy)quinazoline, 
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4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy-7-(2-(4-m 
4-(2-fluoro-5-hydroxy-4-methylanilino)-7-(2-methoxyethoxy)quinazoline, 
4-(2-fluoro-5-hydroxy-4-methylanilino)-6-methoxy-7-(2-(methylsulphinyl)ethoxy)quinaz 
4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy-7-(2-methoxyethoxy)quinazoline, 

5 4-(2-fluoro-5-hydroxy-4-methylanilino)-6-methoxy-7-(2-methoxyethoxy)quinazoline, 
7-(2-acetoxyethoxy)-4-(2-fluoro-5-hydroxy-4-methylanilino)-6-methoxyquinazoline, 
4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy-7-(2-morpholinoethoxy)quinazoline, 
4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy-7-(2-piperidinoethoxy)quinazoline, 
4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy-7-(2-(pyrrolidin-1-yl)ethoxy)quinazoline, 

10 4-(2-fluoro-5-hydroxy-4-methylanilino)-7-(2-methoxyethylamino)quinazoline, 

4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy-7-(2-cyclopentyloxyethoxy)quinazoline, 
4-(2-fluoro-5-hydroxy-4-methylanilino)-6-methoxy-7-(2-methylthioethoxy)quinazoline, 
4-(2,4-difluoro-5-hydroxyanilino)-6-methoxy-7-(2-methoxyethoxy)quinazoline, 
4-(2-fluoro-5-hydroxy-4-methylamlino)-6-methoxy-7-(3-morpholinopropoxy)quinazoline, 

15 4-(2-fluoro-5-hydroxy-4-methylanilino)-7-rnethoxyacetamidoquinazoline, 

4-(4-bromo-2,6-difluoroanilino)-6-methoxy-7-(3-morpholinopropoxy)quinazoline 

and salts thereof. 

20 14. A quinazoline derivative as claimed in claim 2 selected from 

4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy-7-(2-methoxyethoxy)quinazoline, 
4-(2-fluoro-5-hydroxy-4-methylanilino)-6-methoxy-7-(2-methoxyethoxy)quinazoline, 
7-(2-acetoxyethoxy)-4-(2-fluoro-5-hydroxy-4-methylanilino)-6-methoxyquinazoline, 
4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy-7-(2-morpholinoethoxy)quinazoline, 

25 4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy-7-(2-piperidinoethoxy)quinazoline, 

4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy-7-(2-(pyrrolidin-1-yl)ethoxy)quinazoline, 
4-(2-fluoro-5-hydroxy-4-methylanilino)-7-(2-methoxyethylamino)quinazoline, 
4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy-7-(2-cyclopentyloxyethoxy)quinazoline, 
4-(2-fluoro-5-hydroxy-4-methylanilino)-6-methoxy-7-(2-methylthioethoxy)quinazoline, 

30 4-(2,4-difluoro-5-hydroxyanilino)-6-methoxy-7-(2-methoxyethoxy)quinazoline, 

4-(2-fluoro-5-hydroxy-4-methylanilino)-6-methoxy-7-(3-morpholinopropoxy)quinazoline, 
4-(2-fluoro-5-hydroxy-4-methylanilino)-7-methoxyacetamidoquinazoline, 
4-(4-bromo-2,6-difluoroanilino)-6-methoxy-7-(3-morpholinopropoxy)quinazoline 
and salts thereof. 

35 

15. A quinazoline derivative as claimed in claim 2 selected from 

4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy-7-(2-(pyrrolidin-1-yl)ethoxy)quinazoline, 
4-(2-fluoro-5-hydroxy-4-methylanilino)-6-methoxy-7-(2-methylthioethoxy)quinazoline, 
4-(2-fluoro-5-hydroxy-4-methylanilino)-6-methoxy-7-(2-methoxyethoxy)quinazoline, 
40 4-(2-fluoro-5-hydroxy-4-methylanilino)-6-methoxy-7-(3-morpholinopropoxy)quinazoline, 
4-(2-fluoro-5-hydroxy-4-methylanilino)-7-methoxyacetamidoquinazoline, 
4-(4-bromo-2,6-difluoroanilino)-6-methoxy-7-(3-morpholinopropoxy)quinazoline 
and salts thereof. 

45 16. A quinazoline derivative as claimed in any one of claims 2 to 1 5 in the form of a pharmaceutical^ acceptable salt. 

17. A process for the preparation of a quinazoline derivative of formula I or salt thereof (as defined in claim 2) which 
comprises: 

50 (a) the reaction of a compound of the formula III: 
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(HI) 

(wherein R 1 , X 1 and R 4 are as defined in claim 2 and L 1 is a displaceable moiety), with a compound of the 
formula IV: 




(* 3 )m 



ZH 



(IV) 



(wherein Z, R 3 and m are as defined in claim 2) whereby to obtain compounds of the formula I and salts thereof; 
(b) for the preparation of compounds of formula I and salts thereof in which the group of formula Ha: 




(Ha) 



(wherein R 3 and m are as defined in claim 2) represents a phenyl group carrying one or more hydroxy groups, 
the deprotection of a compound of formula V: 




(OP)J 



(V) 
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(wherein X 1 , m, R 1 , R 3 , R 4 and Z are as defined in claim 2, P represents a phenolic hydroxy protecting group 
and p 1 is an integer from 1 to 5 equal to the number of protected hydroxy groups and such that m-p 1 is equal 
to the number of R 3 substituents which are not protected hydroxy); 

(c) for the preparation of those compounds of formula I and salts thereof wherein the substituent X 1 is -O-, -S- 
or -NR 7 -, (wherein R 7 is as defined in claim 2), the reaction of a compound of the formula VI: 




(VI) 

(wherein m, X 1 , R 1 , R 3 , and Z are as defined in claim 2) with a compound of formula VII: 

R 4 -L 1 (VII) 

(wherein R 4 is as defined in claim 2 and L 1 is as herein defined); 
(d) the reaction of a compound of the formula VIII: 




(VIII) 

(wherein R 1 , R 3 , Z and m are all as defined in claim 2 and L 1 is as herein defined) with a compound of the 
formula IX: 

R 4 -X 1 -H (IX) 

(wherein R 4 and X 1 are as defined in claim 2); 

(e) for the preparation of compounds of formula I and salts thereof wherein R 4 is C^alkylR 32 , [wherein R 32 
is selected from one of the following four groups: 

1) X^.galkyl (wherein X 6 represents -O-, -S-, -S0 2 -, -NR 33 CO- or -NR 34 S0 2 - (wherein R 33 and R 34 are 
each independently hydrogen, C-,_ 3 alkyl or C 1 _ 3 alkoxyC 2 _3alkyl); 

2) NR 35 R 36 (wherein R 35 and R 36 which may be the same or different are each hydrogen, C^alkyl or 
Cj.galkoxyC^.galkyl, with the proviso that R 35 and R 36 cannot both be hydrogen); 
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3) X^.salkylXSR 24 (wherein X 7 represents -O-, -S-, -S0 2 -, -NR 37 CO-, -NR 38 S0 2 - or -NR 39 - (wherein 
R 37 , R 38 and R 39 are each independently hydrogen, C^alkyl or C 1 . 3 alkoxyC 2 _3alkyl) and X 5 and R 24 are 
as defined in claim 2); and 

4) R 31 (wherein R 31 is a 5 or 6 membered saturated heterocyclic group with one or two heteroatoms of 
which one is N and the other is selected independently from O, S and N, which heterocyclic group is linked 
to C 2 . 5 alkyl through a nitrogen atom and which heterocyclic group may bear one or two substituents se- 
lected from oxo, hydroxy, halogeno, C 1 . 4 alkyl, C 1 . 4 hydroxyalkyl and C 1 . 4 alkoxy);] 

the reaction of a compound of the formula X: 




(X) 

(wherein X 1 , R 1 , R 3 , Z and m are as defined in claim 2, L 1 is as defined herein and R 40 is C^alkyl) with a 
compound of the formula XI: 

R 32 -H (XI) 

(wherein R 32 is as defined herein); 

(f) for the preparation of those compounds of formula I and salts thereof wherein the substituent R 1 is repre- 
sented by N R 5 R 6 , where one or both of R 5 and R 6 are C 1 . 3 alkyl, the reaction of compounds of formula I wherein 
the substituent R 1 is an amino group with an alkylating agent; 

(g) for the preparation of those compounds of formula I and salts thereof wherein one or more of the substituents 
R 1 or R 3 is an amino group, the reduction of a corresponding compound of formula I wherein the substituent 
(s) at the corresponding position(s) of the quinazoline and/or phenyl ring is/are a nitro group(s); 

and when a salt of a quinazoline derivative of formula I is required, reaction of the compound obtained with an 
acid or base whereby to obtain the desired salt. 

18. A pharmaceutical composition which comprises as active ingredient aquinazoline derivative of formula I as defined 
in claim 2 or a pharmaceutical^ acceptable salt thereof in association with a pharmaceutical^ acceptable excipient 
or carrier. 

19. A quinazoline derivative as claimed in any one of claims 2 to 15 for use as a medicament. 



Patentanspruche 

1. Verwendung einer Verbindung der Formel I: 
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[wobei: 

Z fur -O-, -NH- Oder -S- steht; 

m fur eine ganze Zahl von 1 bis 5 steht, mit der MaBgabe, daG wenn Z fur -NH- steht, m fur eine ganze Zahl 
von 3 bis 5 steht; 

R 1 fur Wasserstoff, Hydroxy, Halogen, Nitro, Trifluormethyl, Cyano, C 1 _ 3 -Alkyl, C^g-Alkoxy, C^g-Alkylthio oder 
-NR 5 R 6 steht (wobei R 5 und R 6 , die gleich oder verschieden sein konnen, jeweils fur Wasserstoff oder C^g- 
Alkyl stehen); 

R 3 fur Hydroxy, Halogen, C^g-Alkyl, C^g-Alkoxy, C^g-Alkanoyloxy, Trifluormethyl, Cyano, Amino oder Nitro 
steht; 

X 1 fur -O-, -CH 2 -, -S-,-SO, -S0 2 -, -NR 7 -, -NR 8 CO-, -CONR 9 -, -S0 2 NR 10 - oder -NR 11 S0 2 - steht (wobei R 7 , 
R 8 , R 9 , R 10 und R 11 jeweils fur Wasserstoff, C^-Alkyl oder C^g-Alkoxy-C^g-alkyl stehen) ; 

R 4 aus den folgenden sieben Gruppen ausgewahlt ist: 

1) Wasserstoff, C^-Alkyl, C^-Hydroxyalkyl (vorzugsweise C 2 . 5 -Hydroxyalkyl), C^-Fluoralkyl, C A _ 5 - 
Aminoalkyl; 

2) C^-Alkyl-X^COR 12 (wobei X 2 fur -O- oder -NR 13 - steht (wobei R 13 fur Wasserstoff, C^g-Alkyl oder 
C^-Alkoxy-C^g-alkyl steht) und R 12 fur C^g-Alkyl, -NR 14 R 15 oder -OR 16 steht (wobei R 14 , R 15 und R 16 , 
die gleich oder verschieden sein konnen, jeweils fur Wasserstoff, C 1 _ 3 -Alkyl oder C 1 _ 3 -Alkoxy-C 2 _ 3 -alkyl 
stehen)); 

3) C^g-Alkyl-XS-R 17 (wobei X 3 fur -O-, -S-, -SO-, -S0 2 -, -OCO-, -NR 18 CO-, -CONR 19 -, -S0 2 NR 20 -, 
-NR 21 S0 2 - oder -NR 22 - steht (wobei R 18 , R 19 , R 20 , R 21 und R 22 jeweils unabhangig voneinander fur Was- 
serstoff, C^g-Alkyl oder C 1 _ 3 -Alkoxy-C 2 _ 3 -alkyl stehen) und R 17 fur Wasserstoff, C 1 _ 3 -Alkyl, Cyclopentyl, 
Cyclohexyl oder eine 5- oder 6gliedrige gesattigte heterocyclische Gruppe mit einem oder zwei Heteroato- 
men, unabhangig voneinander ausgewahlt aus O, S und N, steht, wobei die C^g-Alkylgruppe einen oder 
zwei Substituenten ausgewahlt aus Oxo, Hydroxy, Halogen und C^-Alkoxy tragen kann und wobei die 
cyclische Gruppe einen oder zwei Substituenten ausgewahlt aus Oxo, Hydroxy, Halogen, C^-Alkyl, C^- 
Hydroxyalkyl und C 1 . 4 -Alkoxy tragen kann); 

4) C^-Alkyl-R 23 (wobei R 23 fur eine 5- oder 6gliedrige gesattigte heterocyclische Gruppe mit einem oder 
zwei Heteroatomen, unabhangig voneinander ausgewahlt aus O, S und N, steht, wobei die heterocycli- 
sche Gruppe einen oder zwei Substituenten ausgewahlt aus Oxo, Hydroxy, Halogen, C^-Alkyl, C A _ A - 
Hydroxyalkyl und C^-Alkoxy tragen kann); 

5) C 2 _ 5 -Alkenyl-R 23 (wobei R 23 wie oben definiert ist); 

6) C 2 . 5 -Alkinyl-R 23 (wobei R 23 wie oben definiert ist); und 
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7) C 1 . 5 -Alkyl-X 4 -C 1 . 5 -alkyl-X 5 -R 24 (wobei X 4 und X 5 gleich oder verschieden sein konnen und jeweils fur 
-O-, -S-, -SO-, -S0 2 -, -NR 25 CO-, -CONR 26 -, -S0 2 NR 27 -, -NR 28 S0 2 - oder -NR 29 - stehen (wobei R 25 , R 26 , 
R 27 , R 28 und R 29 jeweils unabhangig voneinander fur Wasserstoff, C^g-Alkyl oder C 1 _ 3 -Alkoxy-C 2 _ 3 -alkyl 
stehen) und R 24 fur Wasserstoff oder C^g-Alkyl steht)]; 

oder eines pharmazeutisch unbedenklichen Salzes davon bei der Herstellung eines Arzneimittels zur Verwendung 
bei der Erzielung einer antiangiogenen und/oder gefaBpermeabilitatssenkenden Wirkung bei einem Warmbluter 
wie z.B. einem Menschen. 

Chinazolinderivate der Formel I: 




(D 

[wobei: 

Z fur -O-, -NH- oder -S- steht; 

m fur eine ganze Zahl von 1 bis 5 steht, mit der MaBgabe, daB wenn Z fur -NH- steht, m fur eine ganze Zahl 
von 3 bis 5 steht; 

R 1 fur Wasserstoff, Hydroxy, Halogen, Nitro, Trifluormethyl, Cyano, C^g-Alkyl, C^g-Alkoxy, C^g-Alkylthio oder 
-NR 5 R 6 steht (wobei R 5 und R 6 , die gleich oder verschieden sein konnen, jeweils fur Wasserstoff oder C^_ 3 - 
Alkyl stehen); 

R 3 fur Hydroxy, Halogen, C^g-Alkyl, C^g-Alkoxy, C^g-Alkanoyloxy, Trifluormethyl, Cyano, Amino oder Nitro 
steht; 

X 1 fur -O-, -CH 2 -, -S-, -SO-, -S0 2 -, -NR 7 -, -NR 8 CO-, -CONR 9 -, -S0 2 NR 10 - oder -NR 11 S0 2 - steht (wobei R 7 , 
R 8 , R 9 R 10 und R 11 jeweils fur Wasserstoff, C^-Alkyl oder C 1 . 3 -Alkoxy-C 2 . 3 -alkyl stehen); 

R 4 aus den folgenden sechs Gruppen ausgewahlt ist: 

1) C^-Alkyl-X^COR 12 (wobei X 2 fur -O- oder -NR 13 - steht (wobei R 13 fur Wasserstoff, C^g-Alkyl oder 
C 1 . 3 -Alkoxy-C 2 .3-alkyl steht) und R 12 fur C^g-Alkyl, -NR 14 R 15 oder -OR 16 steht (wobei R 14 , R 15 und R 16 , 
die gleich oder verschieden sein konnen, jeweils fur Wasserstoff, C^g-Alkyl oder C^g-Alkoxy-C^g-alkyl 
stehen)); 

2) C^-Alkyl-X^R 17 (wobei X 3 fur -O-, -S-, -SO-, -S0 2 -, -OCO-, -NR 18 CO-, -CONR 19 -, -S0 2 NR 20 -, 
-NR 21 S0 2 - oder -NR 22 - steht (wobei R 18 , R 19 , R 20 , R 21 und R 22 jeweils unabhangig voneinander fur Was- 
serstoff, C^g-Alkyl oder C^g-Alkoxy-C^g-alkyl stehen) und R 17 fur Wasserstoff, C 1 _ 3 -Alkyl, Cyclopentyl, 
Cyclohexyl oder eine 5- oder 6gliedrige gesattigte heterocyclische Gruppe mit einem oder zwei Heteroato- 
men, unabhangig voneinander ausgewahlt aus O, S und N, steht, wobei die C^g-Alkylgruppe einen oder 
zwei Substituenten ausgewahlt aus Oxo, Hydroxy, Halogen und C-|_ 4 -Alkoxy tragen kann und wobei die 
cyclische Gruppe einen oder zwei Substituenten ausgewahlt aus Oxo, Hydroxy, Halogen, C^-Alkyl, C^_ 4 - 
Hydroxyalkyl und C 1 _ 4 -Alkoxy tragen kann); 

3) C^-Alkyl-R 23 (wobei R 23 fur eine 5- oder 6gliedrige gesattigte heterocyclische Gruppe mit einem oder 
zwei Heteroatomen, unabhangig voneinander ausgewahlt aus O, S und N, steht, wobei die heterocycli- 
sche Gruppe einen oder zwei Substituenten ausgewahlt aus Oxo, Hydroxy, Halogen, C^-Alkyl, C A _ A - 
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Hydroxyalkyl und C^-Alkoxy tragen kann); 

4) C 2 _ 5 -Alkenyl-R 23 (wobei R 23 wie oben definiert ist); 

5) C 2 . 5 -Alkinyl-R 23 (wobei R 23 wie oben definiert ist); und 

6) C^-Alkyl-X^C^-alkyl-X^R 24 (wobei X 4 und X 5 gleich oder verschieden sein konnen und jeweils fur 
-O-, -S-, -SO-, -S0 2 -, -NR 25 CO-, -CONR 26 -, -S0 2 NR 27 -, -NR 28 S0 2 - oder -NR 29 - stehen (wobei R 25 , R 26 , 
R 27 , R 28 und R 29 jeweils unabhangig voneinander fur Wasserstoff, C^g-Alkyl oder C^g-Alkoxy-C^g-alkyl 
stehen) und R 24 fur Wasserstoff oder C^-Alkyl steht)]; 

und deren Salze. 

Chinazolinderivate nach Anspruch 2, wobei R 1 fur Wasserstoff, Hydroxy, Cyano, Nitro, Trifluormethyl, Methyl, Ethyl, 
Methoxy oder Ethoxy steht. 

Chinazolinderivate nach einem der Anspruche 2 oder 3, wobei die (R 3 ) m -tragende Phenylgruppe die Formel II 
aufweist: 



R a fur Wasserstoff, Methyl, Fluor oder Chlor steht; 

R b fur Wasserstoff, Methyl, Methoxy, Brom, Fluor oder Chlor steht; 

R c fur Wasserstoff oder Hydroxy steht; und 

R d fur Wasserstoff, Fluor oder Chlor steht. 
Chinazolinderivate nach einem der Anspruche 2 bis 4, wobei Z fur NH steht. 
Chinazolinderivate nach einem der Anspruche 2 bis 4, wobei Z fur -O- steht. 

Chinazolinderivate nach einem der Anspruche 2 bis 6, wobei X 1 fur -O-, -S-, -NR 8 CO-, -NR 11 S0 2 - (wobei R 8 und 
R 11 jeweils unabhangig voneinander fur Wasserstoff oder C^-Alkyl stehen) oder NH steht. 

Chinazolinderivate nach einem der Anspruche 2 bis 7, wobei R 4 aus einer der folgenden acht Gruppen ausgewahlt 
ist: 

1 ) C 2 . 3 -Alkyl-X 2 -COR 12 (wobei X 2 wie in Anspruch 2 definiert ist und R 12 fur C^-Alkyl, -NR 14 R 15 oder -OR 1 6 
steht (wobei R 14 R 15 und R 16 gleich oder verschieden sein konnen und jeweils fur C^-Alkyl oder C^-Alk- 
oxyethyl stehen)); 

2) C 2 . 4 -Alkyl-X 3 -R 17 (wobei X 3 wie in Anspruch 2 definiert ist und R 17 fur eine aus C^-Alkyl, Cyclopentyl, 
Cyclohexyl, Pyrrolidinyl und Piperidinyl ausgewahlte Gruppe steht, wobei diese Gruppe uber ein Kohlenstoffa- 




wobei: 
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torn mit X 3 verbunden ist und wobei die C^-Alkylgruppe einen oder zwei Substituenten ausgewahlt aus Oxo, 
Hydroxy, Halogen und C^-Alkoxy tragen kann und wobei die Cyclopentyl-, Cyclohexyl-, Pyrrolidinyl- bzw. 
Piperidinylgruppe einen Substituenten ausgewahlt aus Oxo, Hydroxy, Halogen, C^-Alkyl, C 1 _ 2 -Hydroxyalkyl 
und C^-Alkoxy tragen kann); 

3) C^-Alkyl-R 30 (wobei R 30 fur eine Gruppe ausgewahlt aus Pyrrolidinyl, Piperazinyl, Piperidinyl, 1 ,3-Dioxo- 
lan-2-yl, 1 ,3-Dioxan-2-yl, 1 ,3-Dithiolan-2-yl und 1 ,3-Dithian-2-yl steht, wobei diese Gruppe uber ein Kohlen- 
stoffatom mit C 1 _ 4 -Alkyl verbunden ist und wobei diese Gruppe einen oder zwei Substituenten ausgewahlt aus 
Oxo, Hydroxy, Halogen, C^-Alkyl, C 1 . 2 -Hydroxyalkyl und C^-Alkoxy tragen kann); oder C 2 . 4 -Alkyl-R 31 (wo- 
bei R 31 fur eine Gruppe ausgewahlt aus Morpholino, Thiomorpholino, Pyrrolidin-1 -yl, Piperazin-1 -yl und Pipe- 
ridino steht, wobei diese Gruppe einen oder zwei Substituenten ausgewahlt aus Oxo, Hydroxy, Halogen, C A _ 2 - 
Alkyl, C^-Hydroxyalkyl und C^-Alkoxy tragen kann); 

4) C 3 _ 4 -Alkenyl-R 30 (wobei R 30 wie oben definiert ist); 

5) C 3 . 4 -Alkinyl-R 30 (wobei R 30 wie oben definiert ist); 

6) C 3 . 4 -Alkenyl-R 31 (wobei R 31 wie oben definiert ist); 

7) C 3 _ 4 -Alkinyl-R 31 (wobei R 31 wie oben definiert ist); und 

8) C 2 . 3 -Alkyl-X 4 -C 2 . 3 -alkyl-X 5 -R 24 (wobei X 4 und X 5 wie in Anspruch 2 definiert sind und R 24 fur Wasserstoff 
oder C^g-Alkyl steht). 

9. Chinazolindevirate nach einem der Anspmche 2 bis 8, wobei R 4 aus einer der folgenden vier Gruppen ausgewahlt 
ist: 

1) 2-(3,3-Dimethylureido)ethyl, 3-(3,3-Dimethylureido)propyl, 2-(3-Methylureido)ethyl, 3-(3-Methylureido)pro- 
pyl, 2-Ureidoethyl, 3-Ureidopropyl, 2-(N,N-Dimethylcarbamoyloxy)-ethyl, 3-(N,N-Dimethylcarbamoyloxy)pro- 
pyl, 2-(N-Methylcarbamoyloxy)ethyl, 3- (N-Methylcarbamoyloxy)propyl, 2-(Carbamoyloxy)-ethyl, 3-(Carba- 
moyloxy)propyl; 

2) C 2 . 3 -Alkyl-X 3 -R 17 (wobei X 3 wie in Anspruch 2 definiert ist und R 17 fur eine Gruppe ausgewahlt aus C A _ 2 - 
Alkyl, Cyclopentyl, Cyclohexyl, Pyrrolidinyl und Piperidinyl steht, wobei diese Gruppe uber ein Kohlenstoffatom 
mit X 3 verbunden ist und wobei die C^-Alkylgruppe einen oder zwei Substituenten ausgewahlt aus Hydroxy, 
Halogen und C 1 . 2 -Alkoxy tragen kann und wobei die Cyclopentyl-, Cyclohexyl-, Pyrrolidinyl- bzw. Piperidinyl- 
gruppe einen Substituenten ausgewahlt aus Oxo, Hydroxy, Halogen, C^-Alkyl, C^-Hydroxyalkyl und C^_ 2 - 
Alkoxy tragen kann); 

3) C^-Alkyl-R 30 (wobei R 30 fur eine Gruppe ausgewahlt aus Pyrrolidinyl, Piperazinyl, Piperidinyl, 1 ,3-Dioxo- 
lan-2-yl, 1 ,3-Dioxan-2-yl, 1 ,3-Dithiolan-2-yl und 1 ,3-Dithian-2-yl steht, wobei diese Gruppe uber ein Kohlen- 
stoffatom mit C^-Alkyl verbunden ist und wobei diese Gruppe einen Substituenten ausgewahlt aus Oxo, 
Hydroxy, Halogen, C^-Alkyl, C^-Hydroxyalkyl und C 1 _ 2 -Alkoxy tragen kann) ; oder C 2 . 3 -Alkyl-R 31 (wobei 
R 31 fur eine Gruppe ausgewahlt aus Morpholino, Thiomorpholino, Piperidino, Piperazin-1 -yl und Pyrrolidin- 
1 -yl steht, wobei diese Gruppe einen Substituenten ausgewahlt aus Oxo, Hydroxy, Halogen, C^-Alkyl, G A _ 2 - 
Hydroxyalkyl und C^-Alkoxy tragen kann); und 

4) C 2 . 3 -Alkyl-X 4 -C 2 . 3 -alkyl-X 5 -R 24 (wobei X 4 und X 5 wie in Anspruch 2 definiert sind und R 24 fur Wasserstoff 
oder C^-Alkyl steht). 

10. Chinazolinderivate nach einem der Anspruche 2 bis 9, wobei R 4 fur 2-Methoxyethyl, 3-Methoxypropyl, 2-(Methyl- 
sulfinyl)ethyl, 2-(Methylsulfonyl)ethyl, 2-(N,N-Dimethylsulfamoyl)ethyl, 2-(N-Methylsulfamoyl)ethyl, 2-Sulfamoyle- 
thyl, 2-(N,N-Dimethylamino)ethyl, 3-(N,N-Dimethylamino)propyl, 2-Morpholinoethyl, 3-Morpholinopropyl, 2-Pipe- 
ridinoethyl, 3-Piperidinopropyl, 2-Piperazin-1 -yl)ethyl, 3-(Piperazin-1 -yl)propyl, 2-(Pyrrolidin-1 -yl)ethyl, 3-(Pyrroli- 
din-1 -yl)-propyl, (1 ,3-Dioxolan-2-yl)methyl, 2-(1 ,3-Dioxolan-2-yl)ethyl, 2-(2-Methoxyethylamino)ethyl, 2-(2-Hydro- 
xyethylamino)ethyl, 3-(2-Methoxyethylamino)propyl, 3-(2-Hydroxyethylamino)propyl, 2-Thiomorpholinoethyl, 
3-Thiomorpholinopropyl, 2-(4-Methylpiperazin-1 -yl)ethyl, 3-(4-Methylpiperazin-1 -yl)propyl oder 2-(2-Methoxye- 
thoxy)-ethyl steht. 
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1 1 . Chinazolinderivate nach einem der Anspruche 2 bis 1 0, wobei R 4 fur 2-Methoxyethyl, 3-Methoxypropyl, 2-(Methyl- 
sulfinyl)ethyl, 2-(Methylsulfonyl)ethyl, 2-(N,N-Dimethylamino)ethyl, 3-(N,J\[-Dimethylamino)propyl, 2-Morpholinoe- 
thyl, 3-Morpholinopropyl, 2-Piperidinoethyl, 3-Piperidinopropyl, 2-Piperazin-1 -yl)ethyl, 3-(Piperazin-1 -yl)propyl, 
2-(Pyrrolidin-1-yl)ethyl, 3-(Pyrrolidin-1-yl)propyl, (1 ,3-Dioxolan-2-yl)methyl, 2-(1 ,3-Dioxolan-2-yl)ethyl, 2-(2-Me- 
thoxyethylamino)ethyl, 2-(2-Hydroxyethylamino)ethyl, 3-(2-Methoxyethylamino)propyl, 3-(2-Hydroxyethylamino) 
propyl, 2-Thiomorpholinoethyl, 3-Thiomorpholinopropyl, 2-(4-Methylpiperazin-1-yl)ethyl, 3-(4-Methylpiperazin- 
1-yl)propyl oder 2-(2-Methoxyethoxy)ethyl steht. 

12. Chinazolinderivat nach Anspruch 2, ausgewahlt aus: 

4-(2-Fluor-5-hydroxy-4-methylanilino)-6-methoxy-7-(2-methoxyethoxy)chinazolin 

4-(2-Fluor-5-Hydroxy-4-methylanilino)-7-methoxyacetamidochinazolin, 

4-(4-Brom-2,6-difluoranilino)-6-methoxy-7-(3-morpholinopropoxy)chinazolin 

und deren Salze. 

13. Chinazolinderivat nach Anspruch 2, ausgewahlt aus: 

4-(4-Chlor-2-fluor-5-hydroxyanilino)-6-methoxy-7-(2-thiomorpholinoethoxy)chinazolin, 

4-(4-Chlor-2-fluor-5-hydroxyanilino)-6-methoxy-7-(3-morpholinopropoxy)chinazolin, 

4-(4-Chlor-2-fluor-5-hydroxyanilino)-6-methoxy-7-(2-(4-methylpiperazin-1-yl)ethoxy)chinazolin, 

4-(2-Fluor-5-hydroxy-4-methylanilino)-7-(2-methoxyethoxy)chinazolin, 

4-(2-Fluor-5-hydroxy-4-methylanilino)-6-methoxy-7-(2-(methylsulfinyl)ethoxy)chinazolin, 

4-(4-Chlor-2-fluor-5-hydroxyanilino)-6-methoxy-7-(2-methoxyethoxy)chinazolin, 

4-(2-Fluor-5-hydroxy-4-methylanilino)-6-methoxy-7-(2-methoxyethoxy)chinazolin, 

7-(2-Acetoxyethoxy)-4-(2-fluor-5-hydroxy-4-methylanilino)-6-methoxychinazolin, 

4-(4-Chlor-2-fluor-5-hydroxyanilino)-6-methoxy-7-(2-morpholinoethoxy)chinazolin, 

4-(4-Chlor-2-fluor-5-hydroxyanilino)-6-methoxy-7-(2-piperidinoethoxy)chinazolin, 

4-(4-Chlor-2-fluor-5-hydroxyanilino)-6-methoxy-7-(2-(pyrrolidin-1-yl)ethoxy)chinazolin, 

4-(2-Fluor-5-hydroxy-4-methylanilino)-7-(2-methoxyethylamino)chinazolin, 

4-(4-Chlor-2-fluor-5-hydroxyanilino)-6-methoxy-7-(2-cyclopentyloxyethoxy)chinazolin, 

4-(2-Fluor-5-hydroxy-4-methylanilino)-6-methoxy-7-(2-methylthioethoxy)chinazolin, 

4-(2,4-Difluor-5-hydroxyanilino)-6-methoxy-7-(2-methoxyethoxy)chinazolin, 

4-(2-Fluor-5-hydroxy-4-methylanilino)-6-methoxy-7-(3-morpholinopropoxy)chinazolin, 

4-(2-Fluor-5-hydroxy-4-methylanilino)-7-methoxyacetamidochinazolin, 

4-(4-Brom-2,6-difluoranilino)-6-methoxy-7-(3-morpholinopropoxy)chinazolin 

und deren Salze. 

14. Chinazolinderivat nach Anspruch 2, ausgewahlt aus: 

4-(4-Chlor-2-fluor-5-hydroxyanilino)-6-methoxy-7-(2-methoxyethoxy)chinazolin, 

4-(2-Fluor-5-hydroxy-4-methylanilino)-6-methoxy-7-(2-methoxyethoxy)chinazolin, 

7-(2-Acetoxyethoxy)-4-(2-fluor-5-hydroxy-4-methylanilino)-6-methoxychinazolin, 

4-(4-Chlor-2-fluor-5-hydroxyanilino-6-methoxy-7-(2-morpholinoethoxy)chinazolin, 

4-(4-Chlor-2-fluor-5-hydroxyanilino-6-methoxy-7-(2-piperidinoethoxy)chinazolin, 

4- (4-Chlor-2-fluor-5-hydroxyanilino-6-methoxy-7-(2-(pyrrolidin-1 -yl)ethoxy)chinazolin, 

4-(2-Fluor-5-hydroxy-4-methylanilino)-7-(2-methoxyethylamino)chinazolin, 

4-(4-Chlor-2-fluor-5-hydroxyanilino)-6-methoxy-7-(2-cyclopentyloxyethoxy)chinazolin, 

4-(2-Fluor-5-hydroxy-4-methylanilino)-6-methoxy-7-(2-methylthioethoxy)chinazolin, 

4-(2,4-Difluor-5-hydroxyanilino)-6-methoxy-7-(2-methoxyethoxy)chinazolin, 

4-(2-Fluor-5-hydroxy-4-methylanilino)-6-methoxy-7-(3-morpholinopropoxy)chinazolin, 

4-(2-Fluor-5-hydroxy-4-methylanilino)-7-methoxyacetamidochinazolin, 

4-(4-Brom-2,6-difluoranilino)-6-methoxy-7-(3-morpholinopropoxy)chinazolin 

und deren Salze. 

15. Chinazolinderivat nach Anspruch 2, ausgewahlt aus: 
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4-(4-Chlor-2-fluor-5-hydroxyanilino)-6-methoxy-7-(2-(pyrrolidin-1 -yl)ethoxy)chinazolin, 

4-(2-Fluor-5-hydroxy-4-methylanilino)-6-methoxy-7-(2-methylthioethoxy)chinazolin, 

4-(2-Fluor-5-hydroxy-4-methylanilino)-6-methoxy-7-(2-methoxyethoxy)chinazolin, 

4-(2-Fluor-5-hydroxy-4-methylanilino)-6-methoxy-7-(3-morpholinopropoxy)chinazolin, 

4-(2-Fluor-5-hydroxy-4-methylanilino)-7-methoxyacetamidochinazolin, 

4-(4-Brom-2,6-difluoranilino)-6-methoxy-7-(3-morpholinopropoxy)chinazolin 

und deren Salze. 

6. Chinazolinderivat nach einem der Anspruche 2 bis 15 in Form eines pharmazeutisch unbedenklichen Salzes. 

7. Verfahren zur Herstellung eines Chinazolinderivats der Formel I oder eines Salzes davon (wie in Anspruch 2 
definiert), bei dem man: 

(a) eine Verbindung der Formel III: 



- 1 1 



(wobei R 1 , X 1 und R 4 wie in Anspruch 2 definiert sind und L 1 fur eine austauschbare Gruppierung steht) mit 
einer Verbindung der Formel IV: 




ZH 



(TV) 

(wobei Z, R 3 und m wie in Anspruch 2 definiert sind) zu einer Verbindung der Formel I bzw. einem Salz davon 
umsetzt; 

(b) zur Herstellung von Verbindungen der Formel I und Salzen davon, in welchen die Gruppe der Formel Ma: 




(wobei R 3 und m wie in Anspruch 2 definiert sind) fur eine Phenylgruppe steht, die eine oder mehrere Hydro- 
xygruppen tragt, eine Verbindung der Formel V: 
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Ri 1 1 < op V 



(V) 



(wobei X 1 , m, R 1 , R 3 , R 4 und Z wie in Anspruch 2 definiert sind, P fur eine phenolische Hydroxyschutzgruppe 
steht und p 1 fur eine ganze Zahl von 1 bis 5 steht, die der Anzahl der geschutzten Hydroxygruppen entspricht, 
so daG m-p 1 der Anzahl von R 3 -Substituenten entspricht, bei denen es sich nicht um geschutzte Hydroxy- 
gruppen handelt) entschutzt; 

(c) zur Herstellung von Verbindungen der Formel I und Salzen davon, in denen der Substituent X 1 fur -O-, -S- 
oder -NR 7 - steht (wobei R 7 wie in Anspruch 2 definiert ist), eine Verbindung der Formel VI: 



WO 




(VI) 



(wobei m, X 1 , R 1 , R 3 und Z wie in Anspruch 2 definiert sind) mit einer Verbindung der Formel VII: 



R 4 -L 1 



(VII) 



(wobei R 4 wie in Anspruch 2 definiert ist und U wie oben definiert ist) umsetzt; 
(d) eine Verbindung der Formel VIII: 



cvm) 



(wobei R 1 , R 3 , Z und m alle wie in Anspruch 2 definiert sind und L 1 wie oben definiert ist) mit einer Verbindung 
der Formel IX: 



R 4 -X 1 -H 



(IX) 
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(wobei R 4 und X 1 wie in Anspruch 2 definiert sind) umsetzt; 

(e) zur Herstellung von Verbindungen der Formel I und Salzen davon, in denen R 4 fur C^-Alkyl-R 32 steht 
[wobei R 32 aus einer der folgenden vier Gruppen ausgewahlt ist: 

1 ) X 6 -C 1 . 3 -Alkyl (wobei X 6 fur -O-, -S-, -S0 2 -, -NR 33 CO- oder -NR 34 S0 2 - steht (wobei R 33 und R 34 jeweils 
unabhangig voneinander fur Wasserstoff, C^-Alkyl oder C 1 . 3 -Alkoxy-C 2 .3-alkyl stehen) ; 

2) NR 35 R 36 (wobei R 35 und R 36 gleich oder verschieden sein konnen und jeweils fur Wasserstoff, C^_ 3 - 
Alkyl oder C 1 . 3 -Alkoxy-C 2 . 3 -alkyl stehen, mit der MaBgabe, daB R 35 und R 36 nicht beide fur Wasserstoff 
stehen); 

3) X 7 -C 1 . 5 -Alkyl-X 5 -R 24 (wobei X 7 fur -O-, -S-, -S0 2 -, -NR 37 CO-, -NR 38 S0 2 - oder -NR 39 steht (wobei R 37 , 
R 38 und R 39 jeweils unabhangig voneinander fur Wasserstoff, C^-Alkyl oder C^-Alkoxy-C^-alkyl ste- 
hen) und X 5 und R 24 wie in Anspruch 2 definiert sind); und 

4) R 31 (wobei R 31 fur eine 5- oder 6gliedrige gesattigte heterocyclische Gruppe mit einem oder zwei He- 
teroatomen, von denen eines fur N steht und das andere unabhangig davon aus O, S und N ausgewahlt 
ist, steht, wobei die heterocyclische Gruppe uber ein Sticks toff atom mit C 2 . 5 -Alkyl verbunden ist und wobei 
die heterocyclische Gruppe einen oder zwei Substituenten ausgewahlt aus Oxo, Hydroxy, Halogen, C A _ 4 - 
Alkyl, C^-Hydroxyalkyl und C^-Alkoxy tragen kann)], 

eine Verbindung der Formel X: 




(X) 

(wobei X 1 , R 1 , R 3 , Z und m wie in Anspruch 2 definiert sind, L 1 wie oben definiert ist und R 40 fur C^_ 5 - 
Alkyl steht) mit einer Verbindung der Formel XI: 

R 32 -H (XI) 

(wobei R 32 wie oben definiert ist) umsetzt; 

(f) zur Herstellung von Verbindungen der Formel I und Salzen davon, in denen der Substituent R 1 fur NR 5 R 6 
steht, wobei einer oder beide der Reste R 5 und R 6 fur C^g-Alkyl stehen, Verbindungen der Formel I, in welchen 
der Substituent R 1 fur eine Aminogruppe steht, mit einem Alkylierungsmittel umsetzt; 

(g) zur Herstellung von Verbindungen der Formel I und Salzen davon, in denen einer oder mehrere der Sub- 
stituenten R 1 und R 3 fur eine Aminogruppe stehen, eine entsprechende Verbindung der Formel I, in der es 
sich bei dem Substituenten bzw. den Substituenten an der entsprechenden Position bzw. den entsprechenden 
Positionen des Chinazolin- und/oder Phenylrings urn eine Nitrogruppe bzw. urn Nitrogruppen handelt, redu- 
ziert; 

und gegebenenfalls zur Herstellung eines Salzes eines Chinazolinderivats der Formel I die so erhaltene Ver- 
bindung mit einer Saure oder Base zu dem gewunschten Salz umsetzt. 

18. Pharmazeutische Zusammensetzung, enthaltend als Wirkstoff ein wie im Anspruch 2 definiertes Chinazolinderivat 
der Formel I oder ein pharmazeutisch unbedenkliches Salz davon zusammen mit einem pharmazeutisch unbe- 
denklichen Hilfsstoff oder Trager. 

19. Chinazolinderivat nach einem der Anspruche 2 bis 15 zur Verwendung als Arzneimittel. 
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Revendications 

1. Utilisation d'un compose de formule I : 




(D 

[dans laquelle : 

Z represente -O-, -NH- ou -S- ; 

m est un entier de 1 a 5 a condition que lorsque Z est -NH-, m soit un entier de 3 a 5 ; 

R 1 represente un hydrogene, un hydroxy, un halogeno, un nitro, un trifluoromethyle, un cyano, un alkyle en 
C-,,3, un alcoxy en C^_ 3 , un -alky Ithio ; ou -NR 5 R 6 (ou R 5 et R 6 , qui peuvent etre identiques ou differents, 
represented chacun un hydrogene ou un alkyle en C^_ 3 ) ; 

R 3 represente un hydroxy, un halogeno, un alkyle en C : _ 3 , un alcoxy en C^_ 3 , un C^-alcanoyloxy, un trifluo- 
romethyle, un cyano, un amino ou un nitro ; 

X 1 represente -O-, -CH 2 -, -S-, -SO-, -S0 2 -, -NR 7 -, -NR 8 CO-, -CONR 9 -, -S0 2 NR 10 - ou -NR 11 S0 2 -, (ou R 7 , R 8 , 
R 9 , R 10 et R 11 representent chacun un hydrogene, un alkyle en C^_ 3 ou un C^g-alcoxy-C^-alkyle) ; 

R 4 est choisi parmi Tun des sept groupes suivants 

1) un hydrogene, un alkyle en C A _ 5 , un hydroxyalkyle en C A _ 5 , (de preference un hydroxyalkyle en C 2 . 5 ), 
un fluoroalkyle en C^_ 5 , un aminoalkyle en C^_ 5 ; 

2) un C^-alkyl-X^OR 12 (dans lequel X 2 represente -O- ou -NR 13 - (ou R 13 represente un hydrogene, un 
alkyle en C : _ 3 ou un C^g-alcoxy-C^-alkyle) et R 12 represente un alkyle en C^_ 3 , -NR 14 R 15 ou -OR 16 (ou 
R 14 , R 15 et R 16 , qui peuvent etre identiques ou differents, representent chacun un hydrogene, un alkyle 
en C^g ou un C^-alcoxy-C^.g-alkyle)) ; 

3) un C^-alkylO^R 17 (dans lequel X 3 represente -O-, -S-, -SO-, -S0 2 -, -OCO-, -NR 18 CO-, -CONR 19 -, 
-S0 2 NR 20 -, -NR 21 S0 2 - ou -NR 22 - (ou R 18 , R 19 , R 20 , R 21 et R 22 representent chacun independamment 
un hydrogene, un alkyle en C^_ 3 ou un C^-alcoxy-C^.g-alkyle) et R 17 represente un hydrogene, un alkyle 
en C^g, un cyclopentyle, un cyclohexyle ou un groupe heterocyclique sature a 5 ou 6 chaTnons renfermant 
un ou deux heteroatomes, choisis independamment parmi O, S et N, lequel groupe alkyle en C^_ 3 peut 
porter un ou deux substituants choisis parmi un oxo, un hydroxy, un halogeno et un alcoxy en C^, et 
lequel groupe cyclique peut porter un ou deux substituants choisis parmi un oxo, un hydroxy, un halogeno, 
un alkyle en C^, un hydroxyalkyle en 0 A _ A et un alcoxy en C^) ; 

4) un C^-alkyl-R 23 (dans lequel R 23 est un groupe heterocyclique sature a 5 ou 6 chaTnons renfermant 
un ou deux heteroatomes, choisis independamment parmi O, S et N, lequel groupe heterocyclique peut 
porter un ou deux substituants choisis parmi un oxo, un hydroxy, un halogeno, un alkyle en C^, un 
hydroxyalkyle en et un alcoxy en C A _ A ) ; 

5) un C 2 . 5 -alcenyl-R 23 (dans lequel R 23 est tel que defini ci-dessus) ; 
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6) un C 2 . 5 -alcynyl-R 23 (dans lequel R 23 est tel que defini ci-dessus) ; et 

7) un C^g-alkyl-X^C^-alkyle-XSR 24 (dans lequel X 4 et X 5 , qui peuvent etre identiques ou differents, sont 
chacun -O-, -S-, -SO-, -S0 2 -, -NR 25 CO-, -CONR 26 -, -S0 2 NR 27 -, -NR 28 S0 2 -, ou -NR 29 - (ou R 25 , R 26 , R 27 , 
R 28 et R 29 representent chacun independamment un hydrogene, un alkyle en C^_ 3 ou un C^g-alcoxy-C^g- 
alkyle) et R 24 represente un hydrogene ou un alkyle en C^_ 3 )] ; 

ou un sel pharmaceutiquement acceptable de celui-ci, pour la fabrication d'un medicament destine a etre utilise 
pour la production d'un effet anti-angiogenique et/ou reducteur de la permeabilite vasculaire chez un animal a 
sang chaud, tel qu'un etre humain. 

Derive-de la quinazoline de formule I : 



[dans laquelle : 

Z represente -O-, -NH- ou -S- ; 

m est un entier de 1 a 5 a condition que lorsque Z est -NH-, m soit un entier de 3 a 5 ; 

R 1 represente un hydrogene, un hydroxy, un halogeno, un nitro, un trifluoromethyle, un cyano, un alkyle en 
C^_ 3 , un alcoxy en C^_ 3 , un C^g-alkylthio ; ou -NR 5 R 6 (ou R 5 et R 6 , qui peuvent etre identiques ou differents, 
representent chacun un hydrogene ou un alkyle en C^_ 3 ) ; 

R 3 represente un hydroxy, un halogeno, un alkyle en C^_ 3 , un alcoxy en C^_ 3 , un C^-alcanoyloxy, un trifluo- 
romethyle, un cyano, un amino ou un nitro ; 

X 1 represente -O-, -CH 2 -, -S-, -SO-, -S0 2 -, -NR 7 -, -NR 8 CO-, -CONR 9 -, -S0 2 NR 10 - ou -NR 11 S0 2 -, (ou R 7 , R 8 , 
R 9 , R 10 et R 11 representent chacun un hydrogene, un alkyle en C^_ 3 ou un C^-alcoxy-C^g-alkyle) ; 

R 4 est choisi parmi Tun des six groupes suivants : 

1) un C^-alkyl-X^OR 12 (dans lequel X 2 represente -O- ou -NR 13 - (ou R 13 represente un hydrogene, un 
alkyle en C^_ 3 ou un C^g-alcoxy-C^-alkyle) et R 12 represente un alkyle en C^_ 3 , -NR 14 R 15 ou -OR 16 (ou 
R 14 , R 15 et R 16 , qui peuvent etre identiques ou differents, representent chacun un hydrogene, un alkyle 
en C-,.3 ou un C 1 . 3 -alcoxy-C 2 . 3 -alkyle)) ; 

2) un C^-alkyl-XSR 17 (dans lequel X 3 represente -O-, -S-, -SO-, -S0 2 -, -OCO-, -NR 18 CO-, -CONR 19 -, 
-S0 2 NR 20 -, -NR 21 S0 2 - ou -NR22- (ou R 18 , R 19 , R 20 , R 21 et R 22 representent chacun independamment 
un hydrogene, un alkyle en C^g ou un C^g-alcoxy-C^-alkyle) et R 17 represente un hydrogene, un alkyle 
en C^g, un cyclopentyle, un cyclohexyle ou un groupe heterocyclique sature a 5 ou 6 chaTnons renfermant 
un ou deux heteroatomes, choisis independamment parmi O, S et N, lequel groupe alkyle en C-,_ 3 peut 
porter un ou deux substituants choisis parmi un oxo, un hydroxy, un halogeno et un alcoxy en C,_ 4 , et 
lequel groupe cyclique peut porter un ou deux substituants choisis parmi un oxo, un hydroxy, un halogeno, 
un alkyle en C 1 . 4 , un hydroxyalkyle en C^_ 4 et un alcoxy en C^_ 4 ) ; 

3) un C^-alkyl-R 23 (dans lequel R 23 est un groupe heterocyclique sature a 5 ou 6 chaTnons renfermant 
un ou deux heteroatomes, choisis independamment parmi O, S et N, lequel groupe heterocyclique peut 
porter un ou deux substituants choisis parmi un oxo, un hydroxy, un halogeno, un alkyle en C AA , un 
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hydroxyalkyle en et un alcoxy en C^_ 4 ) ; 

4) un C 2 _ 5 -alcenyl-R 23 (dans lequel R 23 est tel que defini ci-dessus) ; 

5) un C 2 _ 5 -alcynyl-R 23 (dans lequel R 23 est tel que defini ci-dessus) ; et 

6) un C^-alkyl-X^C^-alkyleO^R 24 (dans lequel X 4 et X 5 , qui peuvent etre identiques ou differents, sont 
chacun -O-, -S-, -SO-, -S0 2 -, -NR 25 CO-, -CONR 26 -, -S0 2 NR 27 -, -NR 28 S0 2 - ou -NR 29 - (ou R 25 , R 26 , R 27 , 
R 28 et R 29 representent chacun independamment un hydrogene, un alkyle en C^gou un C^g-alcoxy-C^g- 
alkyle) et R 24 represente un hydrogene ou un alkyle en C^g)] ; 

et des sels de celui-ci. 

Derive de laquinazoline selon la revendication 2, dans lequel R 1 est un hydrogene, un hydroxy, un cyano, un nitro, 
un trifluoromethyle, un methyle, un ethyle, un methoxy ou un ethoxy. 

Derive de la quinazoline selon Tune quelconque des revendications 2 ou 3, dans lequel le groupe phenyle portant 
(R 3 ) m est de formule II : 



dans laquelle : 

R a represente un hydrogene, un methyle, un fluoro ou un chloro ; 

R b represente un hydrogene, un methyle, un methoxy, un bromo, un fluoro ou un chloro ; 

R c represente un hydrogene ou un hydroxy ; et 

R d represente un hydrogene, un fluoro ou un chloro. 

Derive de la quinazoline selon Tune quelconque des revendications 2 a 4, dans lequel Z est NH. 

Derive de la quinazoline selon Tune quelconque des revendications 2 a 4, dans lequel Z est -O-. 

Derive de la quinazoline selon Tune quelconque des revendications 2 a 6, dans lequel X 1 represente -O-, -S-, 
-NR 8 CO-, -NR 11 S0 2 - (ou R 8 et R 11 representent chacun independamment un hydrogene ou un alkyle en C^_ 2 ) ou 
NH. 

Derive de la quinazoline selon Tune quelconque des revendications 2 a 7, dans lequel R 4 est choisi parmi Tun des 
huit groupes suivants : 

1 ) un C 2 . 3 -alkyl-X 2 COR 12 (dans lequel X 2 est tel que defini dans la revendication 2 et R 12 represente un alkyle 
en C^g, -NR 14 R 15 ou -OR 16 (ou R 14 , R 15 et R 16 , qui peuvent etre identiques ou differents, sont chacun un 
alkyle en C^_ 2 ou un C^-alcoxyethyle)) ; 

2) un C 2 _ 4 -alkyl-X 3 R 17 (dans lequel X 3 est tel que defini dans la revendication 2 et R 17 est un groupe choisi 
parmi un alkyle en C^_ 3 , un cyclopentyle, un cyclohexyle, un pyrrolidinyle et un piperidinyle, lequel groupe est 




cm 
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lie a X 3 par I'intermediaire d'un atome de carbone, et lequel groupe alkyle en C A _ 3 peut porter un ou deux 
substituants choisis parmi un oxo, un hydroxy, un halogeno et un alcoxy en C^_ 2 , et lequel groupe cyclopentyle, 
cyclohexyle, pyrrolidinyle ou piperidinyle peut porter un substituantchoisi parmi un oxo, un hydroxy, un haloge- 
no, un alkyle en C^_ 2 , un hydroxyalkyle en C^_ 2 et un alcoxy en C^_ 2 ) 

3) un C^-alkyl-R 30 (dans lequel R 30 est un groupe choisi parmi un pyrrolidinyle, un piperazinyle, un piperi- 
dinyle, un 1 ,3-dioxolan-2-yle, un 1 ,3-dioxan-2-yle, un 1 ,3-dithiolan-2-yle etun 1 ,3-dithian-2-yle, lequel groupe 
est lie a un alkyle en par I'intermediaire d'un atome de carbone, et lequel groupe peut porter un ou deux 
substituants choisis parmi un oxo, un hydroxy, un halogeno, un alkyle en C^_ 2 , un hydroxyalkyle en C A _ 2 et un 
alcoxy en C A _ 2 ) ou un C 2 _ 4 -alkyl-R 31 (dans lequel R 31 est un groupe choisi parmi un morpholino, un thiomor- 
pholino, un pyrrolidin-1 -yle, un piperazin-1 -yle et un piperidino, lequel groupe peut porter un ou deux substi- 
tuants choisis parmi un oxo, un hydroxy, un halogeno, un alkyle en C A _ 2 , un hydroxyalkyle en C,_ 2 et un alcoxy 
en C^) ; 

4) un C 3 _ 4 -alcenyl-R 30 (dans lequel R 30 est tel que defini ci-dessus) ; 

5) un C 3 _ 4 -alcynyl-R 30 (dans lequel R 30 est tel que defini ci-dessus) ; 

6) un C 3 _ 4 -alcenyl-R 31 (dans lequel R 31 est tel que defini ci-dessus) ; 

7) un C 3 . 4 -alcynyl-R 31 (dans lequel R 31 est tel que defini ci-dessus) ; et 

8) un C 2 . 3 -alkyl-X 4 -C 2 . 3 -alkyl-X 5 R 24 (dans lequel X 4 et X 5 sont tels que definis dans la revendication 2 et R 24 
represente un hydrogene ou un alkyle en C^g). 

9. Derive de la quinazoline selon I'une quelconque des revendications 2 a 8, dans lequel R 4 est choisi parmi I'un des 
quatre groupes suivants : 

1) un 2-(3,3-dimethylureido)ethyle, un 3-(3,3-dimethylureido)propyle, un 2-(3-methylureido)-ethyle, un 
3-(3-methylureido)propyle, un 2-ureidoethyle, un 3-ureidopropyle, un 2-(N,N-dimethylcarbamoyloxy)ethyle, 
un 3-(N,N-dimethylcarbamoyloxy)propyle, un2-(N-methylcarbamoyloxy)ethyle, un 3-(N-methylcarbamoyloxy) 
propyle, un 2-(carbamoyloxy)ethyle, un 3-(carbamoyloxy)propyle ; 

2) un C 2 . 3 -alkyl-X 3 R 17 (dans lequel X 3 est tel que defini dans la revendication 2 et R 17 est un groupe choisi 
parmi un alkyle en C^_ 2 , un cyclopentyle, un cyclohexyle, un pyrrolidinyle et un piperidinyle, lequel groupe est 
lie a X 3 par I'intermediaire d'un atome de carbone, et lequel groupe alkyle en C^_ 2 peut porter un ou deux 
substituants choisis parmi un hydroxy, un halogeno et un alcoxy en C^_ 2 , et lequel groupe cyclopentyle, cy- 
clohexyle, pyrrolidinyle ou piperidinyle peut porter un substituantchoisi parmi un oxo, un hydroxy, un halogeno, 
un alkyle en C^_ 2 , un hydroxyalkyle en C^_ 2 et un alcoxy en C^_ 2 ) ; 

3) un C^-alkyl-R 30 (dans lequel R 30 est un groupe choisi parmi un pyrrolidinyle, un piperazinyle, un piperi- 
dinyle, un 1 ,3-dioxolan-2-yle, un 1 ,3-dioxan-2-yle, un 1 ,3-dithiolan-2-yle etun 1 ,3-dithian-2-yle, lequel groupe 
est lie a un alkyle en par I'intermediaire d'un atome de carbone, et lequel groupe peut porter un ou deux 
substituants choisis parmi un oxo, un hydroxy, un halogeno, un alkyle en C^_ 2 , un hydroxyalkyle en C 1 . 2 et un 
alcoxy en C A _ 2 ) ou un C 2 . 3 -alkyl-R 31 (dans lequel R 31 est un groupe choisi parmi un morpholino, un thiomor- 
pholino, un piperidino, un piperazin-1 -yle et un pyrrolidinyl-1 -yle, lequel groupe peut porter un ou deux subs- 
tituants choisis parmi un oxo, un hydroxy, un halogeno, un alkyle en C^_ 2 , un hydroxyalkyle en C 1 _ 2 et un alcoxy 
en C A _ 2 ) ; et 

4) un C 2 . 3 alkyl-X 4 -C 2 . 3 -alkyl-X 5 R 24 (dans lequel X 4 et X 5 sont tels que definis dans la revendication 2 et R 24 
represente un hydrogene ou un alkyle en C^). 

10. Derive de la quinazoline selon Tune quelconque des revendications 2 a 9, dans lequel R 4 represente un 2-me- 
thoxyethyle, un 3-methoxypropyle, un 2-(methylsulfinyl)ethyle, un 2-(methylsulfonyl)-ethyle, un 2-(N,N-dimethyl- 
sulfamoyl)ethyle, un 2-(N-methylsulfamoyl) ethyle, un 2-sulfamoylethyle, un 2-(N,N-dimethylamino)ethyle, un 3-(N, 
N-dimethylamino)propyle, un 2-morpholinoethyle, un 3-morpholinopropyle, un 2-piperidinoethyle, un 3-piperidino- 
propyle, un 2-(piperazin-1 -yl)ethyle, un 3-(piperazin-1 -yl)propyle, un 2-(pyrrolidin-1 -yl)ethyle, un 3-(pyrrolidin-1 -yl) 
propyle, un (1 ,3-dioxolan-2-yl)methyle, un 2-(1 ,3-dioxolan-2-yl)ethyle, un 2-(2-methoxyethylamino)ethyle, un 
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2-(2-hydroxyethylamino)ethyle, un 3-(2-methoxyethylamino)propyle, un 3-(2-hydroxyethylamino)propyle, un 
2-thiomorpholinoethyle, un 3-thiomorpholinopropyle, un 2-(4-methylpiperazin-1 -yl)ethyle, un 3-(4-methylpipera- 
zin-1 -yl)propyle ou un 2-(2-methoxyethoxy)ethyle. 

Derive de la quinazoline selon Tune quelconque des revendications 2 a 10, dans lequel R 4 represente un 2-me- 
thoxyethyle, un 3-methoxypropyle, un 2-(methylsulfinyl)ethyle, un 2-(methylsulfonyl)ethyle, un 2-(N,N-dimethyla- 
mino)ethyle, un 3-(N,N-dimethylamino)propyle, un 2-morpholinoethyle, un 3-morpholinopropyle, un 2-piperidinoe- 
thyle, un 3-piperidinopropyle, un 2-(piperazin-1 -yl)ethyle, un 3-(piperazin-1 -yl)propyle, un 2-(pyrrolidin-1 -yl)ethyle, 
un 3-(pyrrolidin-1 -yl)propyle, un (1 ,3-dioxolan-2-yl)methyle, un 2-(1 ,3-dioxolan-2-yl)ethyle, un 2-(2-methoxyethyla- 
mino)ethyle, un 2-(2-hydroxyethylamino)ethyle, un 3-(2-methoxyethylamino)propyle, un 3-(2-hydroxyethylamino) 
propyle, un 2-thiomorpholinoethyle, un 3-thiomorpholinopropyle, un 2-(4-methylpiperazin-1 -yl)ethyle, un 3-(4-me- 
thylpiperazin-1-yl)propyle ou un 2-(2-methoxyethoxy)ethyle. 

Derive de la quinazoline selon la revendication 2, choisi parmi : 

la 4-(2-fluoro-5-hydroxy-4-methylanilino)-6-methoxy-7-(2-methoxyethoxy)quinazoline, 

la 4-(2-fluoro-5-hydroxy-4-methylanilino)-7-methoxyacetamidoquinazoline, 

la 4-(4-bromo-2,6-difluoroanilino)-6-methoxy-7-(3-morpholinopropoxy)quinazoline, 

et des sels ce celui-ci. 

Derive de la quinazoline selon la revendication 2, choisi parmi : 

la 4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy-7-(2-thiomorpholinoethoxy)quinazoline, 

la 4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy-7-(3-morpholinopropoxy)quinazoline, 

la 4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy-7-(2-(4-methylpiperazin-1-yl)ethoxy)quinazoline, 

la 4-(2-fluoro-5-hydroxy-4-methylanilino)-7-(2-methoxyethoxy)quinazoline, 

la 4-(2-fluoro-5-hydroxy-4-methylanilino)-6-methoxy-7-(2-methylsulfinyl)ethoxy)quinazoline, 

la 4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy-7-(2-methoxyethoxy)quinazoline, 

la 4-(2-fluoro-5-hydroxy-4-methylanilino)-6-methoxy-7-(2-methoxyethoxy)quinazoline, 

la 7-(2-acetoxyethoxy)-4-(2-fluoro-5-hydroxy-4-methylanilino)-6-methoxyquinazoline, 

la 4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy-7-(2-morpholinoethoxy)quinazoline, 

la 4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy-7-(2-piperidinoethoxy)quinazoline, 

la 4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy-7-(2-(pyrrolidin-1-yl)ethoxy)quinazoline, 

la 4-(2-fluoro-5-hydroxy-4-methylanilino)-7-(2-methoxyethylamino)quinazoline, 

la 4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy-7-(2-cyclopentyloxyethoxy)quinazoline, 

la 4-(2-fluoro-5-hydroxy-4-methylanilino)-6-methoxy-7-(2-methylthioethoxy)quinazoline, 

la 4-(2,4-difluoro-5-hydroxyanilino)-6-methoxy-7-(2-methoxyethoxy)quinazoline, 

la 4-(2-fluoro-5-hydroxy-4-methylanilino)-6-methoxy-7-(3-morpholinopropoxy)quinazoline, 

la 4-(2-fluoro-5-hydroxy-4-methylanilino)-7-methoxyacetamidoquinazoline, 

la 4-(4-bromo-2,6-difluoroanilino)-6-methoxy-7-(3-morpholinopropoxy)quinazoline, 
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et des sels de celui-ci. 

14. Derive de la quinazoline selon la revendication 2, choisi parmi : 

la 4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy-7-(2-methoxyethoxy)quin 
la 4-(2-fluoro-5-hydroxy-4-methylanNino)-6-methoxy-7-(2-methoxyethox 
la 7-(2-acetoxyethoxy)-4-(2-fluoro-5-hyd 
la 4-(4-chloro-2-fluoro-5-hydroxyanilm 

la 4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy-7-(2-piperidinoethoxy)quinazolin 
la 4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy-7-(2-(pyrrolidin-1-yl)ethoxy)qum 
la 4-(24luoro-5-hydroxy-4-methylanilino)-7-(2-methoxyethylamino)quinazolin 
la 4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy-7-(2-cyclopentyloxyethoxy)quinazoN 
la 4-(2-fluoro-5-hydroxy-4-methylanilino)-6-methoxy-7-(2-methylthioeth 
la 4-(2,4-difluoro-5-hydroxyanilino)-6-methoxy-7-(2-methoxyethoxy)quinazoline, 
la 4-(2-fluoro-5-hydroxy-4-methylanilino)-6-methoxy-7-(3-morpholinopropoxy)qu^ 
la 4-(2-fluoro-5-hydroxy-4-methylanilino)-7-methoxyacetamidoquinazo^ 
la 4-(4-bromo-2,6-difluoroanilino)-6-methoxy-7-(3-morpholinopropoxy)quinazoline, 
et des sels de celui-ci. 

15. Derive de la quinazoline selon la revendication 2, choisi parmi : 

la 4-(4-chloro-2-fluoro-5-hydroxyanilino)-6-methoxy-7-(2-(pyrrolidin-1 -yl)ethoxy)quinazoline, 
la 4-(2-fluoro-5-hydroxy-4-methylanilino)-6-methoxy-7-(2-methylthioethoxy)quir^ 
la 4-(2-fluoro-5-hydroxy-4-methylanilino)-6-methoxy-7-(2-methoxyethoxy)quinazoli 
la 4-(2-fluoro-5-hydroxy-4-methylanilino)-6-methoxy-7-(3-morpholinopropoxy)quinazoline, 
la 4-(2-fluoro-5-hydroxy-4-methylanilino)-7-methoxyacetamidoquinazoline, 
la 4-(4-bromo-2,6-difluoroanilino)-6-methoxy-7-(3-morpholinopropoxy)quinazoline, 
et des sels de celui-ci. 

16. Derive de la quinazoline selon Tune quelconque des revendications 2 a 15, sous la forme d'un sel pharmaceuti- 
quement acceptable. 

17. Procede de preparation d'un derive de la quinazoline de formule I ou d'un sel de celui-ci (tel que defini dans la 
revendication 2), comprenant : 

(a) la reaction d'un compose de formule III : 
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(Id) 

(dans laquelle R 1 , X 1 et R 4 sont tels que definis dans la revendication 2 et L 1 est un groupement remplacable), 
avec un compose de formule IV : 




(IV) 

(dans laquelle Z, R 3 et m sont tels que definis dans la revendication 2) en vue d'obtenir ainsi des composes 
de formule I et leurs sels ; 

(b) pour la preparation de composes de formule I et de leurs sels dans lesquels le groupe de formule Ma : 




(dans laquelle R 3 et m sont tels que definis dans la revendication 2) represente un groupe phenyle portant un 
ou plusieurs groupes hydroxy, la deprotection d'un compose de formule V : 




(dans laquelle X 1 , m, R 1 , R 3 , R 4 et Z sont tels que definis dans la revendication 2, P represente un groupe 
protecteur d'hydroxy phenolique et p 1 est un entier de 1 a 5 egal au nombre de groupes hydroxy proteges et 
tels que m-p 1 soit egal au nombre de substituants R 3 qui ne sont pas des hydroxy proteges) ; 
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(c) pour la preparation des composes de formule I et de leurs sels dans lesquels le substituant X 1 est -O-, -S- 
ou -NR 7 - (ou R 7 est tel que defini dans la revendication 2), la reaction d'un compose de formule VI : 




(VI) 

(dans laquelle m, X 1 , R 1 , R 3 et Z sont tels que definis dans la revendication 2), avec un compose de formule VII : 

R 4 -L 1 (VII) 

(dans laquelle R 4 est tel que defini dans la revendication 2 et L 1 est tel que defini dans la presente) ; 
(d) la reaction d'un compose de formule VIII : 




(vm) 

(dans laquelle R 1 , R 3 , Z et m sonttous tels que definis dans la revendication 2 et L 1 est tel que defini dans la 
presente), avec un compose de formule IX : 

R 4 -X 1 -H (IX) 
(dans laquelle R 4 et X 1 sont tels que definis dans la revendication 2) ; 

(e) pour la preparation de composes de formule I et de leurs sels dans lesquels R 4 est un C,-C 5 -alkyl-R 32 [ou 
R 32 est choisi parmi Tun des quatre groupes suivants : 

1) un xe-C^g-alkyle (dans lequel X 6 represente -O-, -S-, -S0 2 -, -NR 33 CO- ou -NR 34 S0 2 - (ou R 33 et R 34 
sont chacun independamment un hydrogene, un alkyle en ou un C 1 _ 3 -alcoxy-C 2 _3-alkyle) ; 

2) un NR 35 R 36 (ou R 35 et R 36 , qui peuvent etre identiques ou differents, sont chacun un hydrogene, un 
alkyle en C^_ 3 ou un C 1 . 3 -alcoxy-C 2 .3-alkyle, a condition que R 35 et R 36 ne puissent pas etre tous les deux 
un hydrogene) ; 

3) un X 7 -C 1 _ 5 -alkyl-X 5 R 24 (ou X 7 represente -O-, -S-, -S0 2 -, -NR 37 CO, -NR 38 S0 2 - ou -NR 39 (ou R 37 , R 38 
et R 39 sont chacun independamment un hydrogene, un alkyle en C A _ 3 ou un C^g-alcoxy-C^-alkyle) et 
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X 5 et R 24 sont tels que definis dans la revendication 2) ; et 

4) R 31 (ou R 31 est un groupe heterocyclique sature a 5 ou 6 chainons renfermant un ou deux heteroatomes, 
dont Tun est N et I'autre est choisi independamment parmi O, S et N, lequel groupe heterocyclique est lie 
a un alkyle en C 2 . 5 par I'intermediaire d'un atome d'azote, et lequel groupe heterocyclique peut porter un 
ou deux substituants choisis parmi un oxo, un hydroxy, un halogeno, un alkyle en C^, un hydroxyalkyle 
en C-,.4 et un alcoxy en C^)] ; 
la reaction d'un compose de formule X : 




(X) 



(dans laquelle X 1 , R 1 , R 3 , Z et m sont tels que definis dans la revendication 2, L 1 est tel que defini dans 
la presente et R 40 est un alkyle en C A _ 5 ), avec un compose de formule XI : 

R 32 -H (XI) 

(dans laquelle R 32 est tel que defini dans la presente) ; 

(f) pour la preparation des composes de formule I etde leursselsdans lesquels le substituant R 1 est represents 
par NR 5 R 6 , ou Tun ou les deux parmi R 5 et R 6 sont un alkyle en C^g, la reaction de composes de formule I 
dans laquelle le substituant R 1 est un groupe amino, avec un agent d'alkylation ; 

(g) pour la preparation des composes de formule I et de leurs sels dans lesquels un ou plusieurs des substi- 
tuants R 1 ou R 3 est un groupe amino, la reduction d'un compose correspondant de formule I dans laquelle le 
(s) substituant(s) en position(s) correspondant(s) de la quinazoline et/ou du noyau phenyle est/sont un(des) 
groupe(s) nitro ; 

et lorsqu'un sel d'un derive de la quinazoline de formule I est requis, la reaction du compose obtenu avec un acide 
ou une base, en vue d'obtenir ainsi le sel souhaite. 

18. Composition pharmaceutique comprenant, en tant qu'ingredient actif, un derive de la quinazoline de formule I tel 
que defini dans la revendication 2 ou un sel pharmaceutiquement acceptable de celui-ci, en association avec un 
excipient ou support pharmaceutiquement acceptable. 

19. Derive de la quinazoline selon I'une quelconque des revendications 2 a 15, destine a etre utilise en tant que 
medicament. 
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